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Study Subject 1D:00RCH37

Study Subject Clone:

Study Subject HLA:A23,A30,B27,B53,Cw2,Cw4

Sequence: Known reactive 20Mer 0: RIHIGPGRAFYTTKNIIGTI gp160(308-326)

Possible HLA

A23 A*2301

A30 A*3001,A*3002,A*3003,A*3004

B27 B*27,B*2701,B*2702,B*2703,B*2704,B*2705,B*2706,B*2707,B*2709,B*2710,B*2711,B*2713
B53 B*5301

Cw2 Cw*0202

Cw4 C4,Cw*0401,C*0401,Cw*0402

Possible Epitopes based on anchor residues

(7-15) GRAFYTTKN
(7-14) GRAFYTTK
(7-16) GRAFYTTKNI

B27
B27
B27
B*2702

(7-16) GRAFYTTKNI
Anchor Residues Searched

B27 X[RIXXXXXXX

B27 X[RIXXXXXX

B27 X[RIXXXXXXXX
B*2702  X[RIXXXXXX[FYILW]
B*2702  X[RIXXXXX[FYILW]
B*2702  X[RIXXXXXXX[FYILW]
B*2705  X[RIXXXXXX[LF]
B*2705  X[RIXXXXX[LF]
B*2705  X[RIXXXXXXX[LF]
B*5301  X[P]XXXXXX[LIVMY]
B*5301  X[PJXXXXX[LIVMY]
B*5301  X[PJXXXXXXX[LIVMY]
Cw*0401  X[YPE]IXXXXXX[LF]
Cw*0401  X[YPF]XXXXX[LF]
Cw*0401  X[YPF]IXXXXXXX[LF]
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Study Subject 1D:00RCH37

Study Subject Clone:

Study Subject HLA:A23,A30,B27,B53,Cw2,Cw4

Sequence: Known reactive 20Mer1: ERYLKDQQLLGF gp160(584-595)

Possible HLA

A23 A*2301

A30 A*3001,A*3002,A*3003,A*3004

B27 B*27,B*2701,B*2702,B*2703,B*2704,B*2705,B*2706,B*2707,B*2709,B*2710,B*2711,B*2713
B53 B*5301

Cw2 Cw*0202

Cw4 C4,Cw*0401,C*0401,Cw*0402

Possible Epitopes based on anchor residues

(1-9) ERYLKDQQL  B27
(1-8) ERYLKDQQ  B27
(1-10) ERYLKDQQLL B27
(1-9) ERYLKDQQL  B*2702
(1-10) ERYLKDQQLL B*2702
(1-9) ERYLKDQQL  B*2705
(1-10) ERYLKDQQLL B*2705
(2-10) RYLKDQQLL  Cw*0401
(2-9) RYLKDQQL  Cw*0401

Anchor Residues Searched

B27 X[RIXXXXXXX
B27 X[RIXXXXXX
B27 X[RIXXXXXXXX

B*2702  X[RIXXXXXX[FYILW]
B*2702  X[RIXXXXX[FYILW]
B*2702  X[RIXXXXXXX[FYILW]
B*2705  X[RIXXXXXX[LF]
B*2705  X[RIXXXXX[LF]
B*2705  X[RIXXXXXXX[LF]
B*5301  X[P]XXXXXX[LIVMY]
B*5301  X[PJXXXXX[LIVMY]
B*5301  X[PJXXXXXXX[LIVMY]
Cw*0401  X[YPE]IXXXXXX[LF]
Cw*0401  X[YPF]XXXXX[LF]
CW*0401  X[YPF]IXXXXXXX[LF]
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Study Subject 1D:00RCH37
Study Subject Clone:
Study Subject HLA:A23,A30,B27,B53,Cw2,Cw4
Sequence: Known reactive 20Mer2: EVLKYWWNLLQYWSQELKSS gp160(791-810)
Possible HL A
A23  A*2301
A30 A*3001,A*3002,A*3003,A*3004
B27 B*27,B*2701,B*2702,B*2703,B*2704,B*2705,B*2706,B*2707,B*2709,B*2710,B*2711,B*2713
B53 B*5301
Cw2 Cw*0202
Cw4  C4,Cw*0401,C*0401,Cw*0402

Possible Epitopes based on anchor residues
Anchor Residues Searched

B27 X[RIXXXXXXX
B27 X[RIXXXXXX
B27 X[RIXXXXXXXX

B*2702  X[RIXXXXXX[FYILW]
B*2702  X[RIXXXXX[FYILW]
B*2702  X[RIXXXXXXX[FYILW]
B*2705  X[RIXXXXXX[LF]
B*2705  X[RIXXXXX[LF]
B*2705  X[RIXXXXXXX[LF]
B*5301  X[PJXXXXXX[LIVMY]
B*5301  X[PJXXXXX[LIVMY]
B*5301  X[PJXXXXXXX[LIVMY]
Cw*0401  X[YPF]IXXXXXX[LF]
Cw*0401  X[YPF]XXXXX[LF]
Cw*0401  X[YPF]IXXXXXXX[LF]
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Study Subject 1D:00RCH37

Study Subject Clone:

Study Subject HLA:A23,A30,B27,B53,Cw2,Cw4

Sequence: Known reactive 20Mer3: LHIPTRIRQGLERALL gp160(841-856)

Possible HLA

A23 A*2301

A30 A*3001,A*3002,A*3003,A*3004

B27 B*27,B*2701,B*2702,B*2703,B*2704,B*2705,B*2706,B*2707,B*2709,B*2710,B*2711,B*2713
B53 B*5301

Cw2 Cw*0202

Cw4 C4,Cw*0401,C*0401,Cw*0402

Possible Epitopes based on anchor residues

(5-13) TRIRQGLER  B27
(7-15) IRQGLERAL  B27
(5-12) TRIRQGLE B27
(7-14) IRQGLERA B27
(5-14) TRIRQGLERA B27
(7-16) IRQGLERALL B27
(7-15) IRQGLERAL  B*2702
(7-16) IRQGLERALL B*2702
(7-15) IRQGLERAL  B*2705
(7-16) IRQGLERALL B*2705
(3-11) IPTRIRQGL  B*5301
(3-11) IPTRIRQGL  Cw*0401

Anchor Residues Searched

B27 X[RIXXXXXXX
B27 X[RIXXXXXX
B27 X[RIXXXXXXXX

B*2702  X[RIXXXXXX[FYILW]
B*2702  X[RIXXXXX[FYILW]
B*2702  X[RIXXXXXXX[FYILW]
B*2705  X[RIXXXXXX[LF]
B*2705  X[RIXXXXX[LF]

B*2705  X[RIXXXXXXX[LF]
B*5301  X[PJXXXXXX[LIVMY]
B*5301  X[PJXXXXX[LIVMY]
B*5301  X[PJXXXXXXX[LIVMY]
Cw*0401  X[YPF]IXXXXXX[LF]
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Cw*0401  X[YPF]XXXXX[LF]
Cw*0401  X[YPF]IXXXXXXX[LF]
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Study Subject 1D:00RCH37
Study Subject Clone:
Study Subject HLA:A23,A30,B27,B53,Cw2,Cw4
Sequence: Known reactive 20Mer4: VPVWKEATTTLFCASDAKAY gpl160(42—-61)
Possible HL A
A23  A*2301
A30 A*3001,A*3002,A*3003,A*3004
B27 B*27,B*2701,B*2702,B*2703,B*2704,B*2705,B*2706,B*2707,B*2709,B*2710,B*2711,B*2713
B53 B*5301
Cw2 Cw*0202
Cw4  C4,Cw*0401,C*0401,Cw*0402

Possible Epitopes based on anchor residues
Anchor Residues Searched

B27 X[RIXXXXXXX
B27 X[RIXXXXXX
B27 X[RIXXXXXXXX

B*2702  X[RIXXXXXX[FYILW]
B*2702  X[RIXXXXX[FYILW]
B*2702  X[RIXXXXXXX[FYILW]
B*2705  X[RIXXXXXX[LF]
B*2705  X[RIXXXXX[LF]
B*2705  X[RIXXXXXXX[LF]
B*5301  X[PJXXXXXX[LIVMY]
B*5301  X[PJXXXXX[LIVMY]
B*5301  X[PJXXXXXXX[LIVMY]
Cw*0401  X[YPF]IXXXXXX[LF]
Cw*0401  X[YPF]XXXXX[LF]
Cw*0401  X[YPF]IXXXXXXX[LF]
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Study Subject 1D:00RCH37

Study Subject Clone:

Study Subject HLA:A23,A30,B27,B53,Cw2,Cw4

Sequence: Known reactive 20Mer5: GELDRWEKIRLRPGGKKKYK p17(11-30)

Possible HLA

A23 A*2301

A30 A*3001,A*3002,A*3003,A*3004

B27 B*27,B*2701,B*2702,B*2703,B*2704,B*2705,B*2706,B*2707,B*2709,B*2710,B*2711,B*2713
B53 B*5301

Cw2 Cw*0202

Cw4 C4,Cw*0401,C*0401,Cw*0402

Possible Epitopes based on anchor residues

(4-12) DRWEKIRLR  B27
(9-17)  IRLRPGGKK  B27
(11-19) LRPGGKKKY  B27
(4-11)  DRWEKIRL B27
(9-16)  IRLRPGGK B27
(11-18) LRPGGKKK B27
(4-13) DRWEKIRLRP  B27
(9-18)  IRLRPGGKKK  B27
(11-20) LRPGGKKKYK B27
(11-19) LRPGGKKKY  B*2702
(4-11)  DRWEKIRL B*2702
(4-11)  DRWEKIRL B*2705
(12-19) RPGGKKKY B*5301

Anchor Residues Searched

B27 X[RIXXXXXXX
B27 X[RIXXXXXX
B27 X[RIXXXXXXXX

B*2702  X[RIXXXXXX[FYILW]
B*2702  X[RIXXXXX[FYILW]
B*2702  X[RIXXXXXXX[FYILW]
B*2705  X[RIXXXXXX[LF]
B*2705  X[RIXXXXX[LF]

B*2705  X[RIXXXXXXX[LF]
B*5301  X[P]XXXXXX[LIVMY]
B*5301  X[PJXXXXX[LIVMY]
B*5301  X[PJXXXXXXX[LIVMY]
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CW*0401  X[YPF]IXXXXXX[LF]
Cw*0401  X[YPE]XXXXX[LF]
Cw*0401  X[YPE]XXXXXXX[LF]
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Study Subject 1D:00RCH37
Study Subject Clone:

Study Subject HLA:A23,A30,B27,B53,Cw2,Cw4
Sequence: Known reactive 20Mer 6: LRPGGKKKYKLKHIVWASRE p17(21-40)

Possible HLA

A23 A*2301
A30
B27
B53
Cw2
Cw4

B*5301
Cw*0202

A*3001,A*3002,A*3003,A*3004
B*27,B*%2701,B*2702,B*2703,B*2704,B*2705,B*2706,B*2707,B*2709,B*2710,B*2711,B*2713

C4,Cw*0401,C*0401,Cw*0402

Possible Epitopes based on anchor residues

LRPGGKKKY
LRPGGKKK
LRPGGKKKYK
LRPGGKKKY
RPGGKKKY
(2-11) RPGGKKKYKL

(1-9)
(1-8)
(1-10)
(1-9)
(2-9)

B27

B27

B27
B*2702
B*5301
B*5301
Cw*0401

(2-11) RPGGKKKYKL
Anchor Residues Searched

B27 X[RIXXXXXXX

B27 X[RIXXXXXX

B27 X[RIXXXXXXXX
B*2702  X[RIXXXXXX[FYILW]
B*2702  X[RIXXXXX[FYILW]
B*2702  X[RIXXXXXXX[FYILW]
B*2705  X[RIXXXXXX[LF]
B*2705  X[RIXXXXX[LF]
B*2705  X[RIXXXXXXX[LF]
B*5301  X[PIXXXXXX[LIVMY]
B*5301  X[PJXXXXX[LIVMY]
B*5301  X[PJXXXXXXX[LIVMY]
Cw*0401  X[YPF]IXXXXXX[LF]
Cw*0401  X[YPF]XXXXX[LF]
Cw*0401  X[YPE]IXXXXXXX[LF]
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Thistable lists epitopes that are experimentally observed to be presented by a HLA type carried by the patient, but the defned epitope has substitutions
relative to the peptides from your reference strains and so might be missed by your reagents: in HXB2 for Gag, Pol; MN for Env; BRU for Nef, relative

to most B clade Sequencesin the database:

Protein Epitopein Database Epitopein Ref. strain Epitopein Consensus B HLA Notes
p24(47-56) ATPOQDLNMML  ATPQDLNTML ATPQDLNTML B53
p24(48-56) TPYDINQML TPQDLNTML TPQDLNTML B*5301
p24(48-56) TPQDLNQML TPQDLNTML TPQDLNTML B53
p24(48-56) TPYDINQML TPQDLNTML TPQDLNTML B53
p24(131-139) KRWIILG-NK KRWIILGLNK KRWIILGLNK B27
p24(131-140) KRWIILLGLNK  KRWIIL-GLNK KRWIIL-GLNK B*27
p24(131-140) RRWIQLGLQK KRWIILGLNK KRWIILGLNK B*2703
p24(131-140) KRWIILGGLNK  KRWIILG-LNK KRWIILG-LNK B*2705
p24(131-140) RRWIQLGLQK KRWIILGLNK KRWIILGLNK B27
p24(131-140) KRWIIMGLNK KRWIILGLNK KRWIILGLNK B27
p24(131-140) KRWIIMG-NK KRWIILGLNK KRWIILGLNK B27
p24(131-140) KRWIIMGLNK KRWIILGLNK KRWIILGLNK B27
gpl60(314-322) GRAFVTIGK GRAFYTTKN GRAFYTTGE B27
gpl60(704-712) IVNRNRQGY IVNRVRQGY IVNRVRQGY A*3002
gpl60(786-794) GRRGWEALK GRRGWEVLK GRRGWEALK B27
gp160(786-795) GRRGWEALKY  GRRGWEVLKY GRRGWEALKY B*2705
gp160(786-795) GRRGWEALKY  GRRGWEVLKY GRRGWEALKY B27
gp160(794-802) KYCWNLLQY KYWWNLLQY KYWWNLLQY A*3002
Nef(73-82) SVPLRPMTYK QVPLRPMTYK QVPLRPMTYK B350rC4
22
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Table 1: p24

HXB2 Location Author Location Sequence Immunogen Species(HLA) References
p24(47-56) p24() ATPQDLNMML HIV-1 exposed human(B53) [Kaul (2000)]
seronegative
e 11/16 heavily HIV exposed but persistently seronegative sex-workers in Nairobi had HIV-speciEc CD8 gamma-IFN responses in the
cervix — systemic CD8+ T cell responses tended to be to the same epitopes but at generally lower levels than cervical CD8+ T cell
responses
e Low risk individuals did not have such CD8+ ¢
e CDB8+ epitopes T cell DTVLEDINL (3 |nd|V|duaIs) SLYNVATL (4 individuals), LSPRTLNAW (3 individuals) and YPLTFGWCF
(4 individuals) were most commonly recognized by the HIV-resistant women
p24(48-56) Gag(173-181 HIV-2) TPYDINQML HIV-2 human(B*5301) [Brander & Goulder(2001)]
e C. Brander notes this is a B*5301 epitope
p24(48-56) p24() TPQDLNQML human(B53) [Rowland-Jones (1999)]
e CTL responses in seronegative highly HIV-exposed African female sex workers in Gambia and Nairobi were studied — these women
had no delta 32 deletion in CCR5
o InGambiathere is exposure to both HIV-1 and HIV-2, CTL responses to B35 epitopes in exposed, uninfected women are cross-reactive,
and the B35 allele seems to be protective
e HIV-2 sequence: TPYDINQML, no cross-reactivity, [Gotch (1993)]
p24(48-56) Gag(173-181 HIV-2) TPYDINQML HIV-2 human(B53) [Gotch (1993)]
p24(131-139) p24(263-272) KRWIILGNK HIV-1 infection human(B27) [Durali (1998)]

Cross-clade CTL response was studied by determining the CTL activity in seven patients from Bangui, (6 A subtype, and 1 AG
recombinant infections) and one A subtype infection from a person living in France originally from Togo, to different antigens
expressed in vaccinia

Pol reactivity: 8/8 had CTL to A subtype, and 7/8 to B subtype, and HIV-2 Pol was not tested

Gag reactivity: 7/8 reacted with A or B subtype gag, 3/8 with HIV-2 Gag

Nef reactivity: 7/8 reacted with A subtype, and 5/8 with B subtype, none with HIV-2 Nef

Env reactivity: 3/8 reacted with A subtype, 1/8 with B subtype, none with HIV-2 Env

One of the patients was shown to react to this epitope: KRWIILGNK

p24(131-140)

p24(263-272) KRWIILLGLNK HIV-1 infection human(B*27) [Huang (2000)]

The single cell ELISPOT assay was optimized and highly speci£c, and found to work well even after the primary cells had been

frozen and thawed | . . . . . .
Increases in gamma interferon producing cells were observed in response to anti-retroviral therapy using single cell IFN-gamma-

production ELISPOT
In 3/3 HLA A*02, B*27 individuals, the dominant response in gag measured by both gamma IFN production and T cell lysis was to
the B27 epitope, KRWIILLGLNK, not the A2 SLYNTVATL epitope
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

p24(131-140)

p24(260-269 HIV-2) RRWIQLGLQK human(B*2703) [Brander & Goulder(2001)]
C. Brander notes this is a B*2703 epitope

p24(131-140)

p24() KRWIILGGLNK HIV-1 infection human(B*2705) [Wilson (2000)]

Three individuals with highly focused HIV-specifc CTL responses were studied during acute infection using tetramers — high
frequencies of HIV-1-specif£c CD8+ T cells were found prior to seroconversion, and there was a close temporal relationship between
the number of circulating HIV-specifc T cells and viral load was also found

All three patients were B*2705, with HLA alleles: A1, A30/31, B*2705, B35; Al, A*0301, B7, B2705; and A*0201, A*0301,
B2705, B39

Tetramers with peptide variants KRWIILGGLNK and KRWIIMGGLNK were used — CTL from most B27 donors recognize both
variants, although one of the three subjects recognized only KRWIILGGLNK

ELISPOT was used to test a panel of CTL epitopes that had been defned earlier and were appropriate for the HLA haplotypes of the
study subjects — 3/3 subjects showed a dominant response to the B*2705 epitope KRWIILGGLNK

The subject with A*0201 had a moderatly strong strong response to SLYNTVATL

Weak responses were observed to A*301-RLRPGGKKK, A*301-QVPLRPMTYK, and B7-TPGPGVRYPL in the subject who was
HLA Al, A*0301, B7, B*2705

No acute response was detected to the following epitopes: A*201-ILKEPVHGYV, A*301-KIRLRPGGK, A*301-AIFQSSMTK,
A*301éTVYYGVPVWK, B35-EPIVGAETF, B35-HPDIVIYQY, B35-PPIPVGEIY, B35-NSSKVSQNY, B35-VPLRPMTY, B35-
DPNPQEVVL

p24(131-140)

p24(131-140)

p24(131-140)

p24(131-140)

p24(260-269 HIV-2) RRWIQLGLQK human(B27) [Brander & Walker(1996)]

HIV-2, HLA-B*2703, S. Rowland-Jones, Pers. Comm.

p24(263-272) KRWIIMGLNK HIV-1 infection human(B27) [Klenerman (1994)]

Naturally occurring variant KRWIILGLNK may act as antagonist

p24(263-272) KRWIIMGNK HIV-1 infection human(B27) [Nowak (1995)]

Longitudinal study of CTL response and immune escape — the form KRWIILGNK was also found, and both forms stimulate CTL

p24(263-272) KRWIIMGLNK HIV-1 infection human(B27) EGouId)e]r (1997b), Goulder
1997a

Six HLA-B27 donors studied make a strong response to this epitope

In 4/6 cases, this was the immunodominant or only CTL response

Two of the cases had an epitope switch to the form KKWIIMGLNK during a period of rapid decline to AIDS, following their
asymptomatic period

The arginine to lysine switch is in an anchor residue, and results in immune escape due to severely diminished binding to the B27

molecule
[Goulder (1997a)] is a review of immune escape that summarizes this study in the context of CTL escape to £xation
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Table 2: gp160

HXB2 Location Author Location Sequence Immunogen Species(HLA) References
gpl60(314-322)  gpl20(314-322) GRAFVTIGK no CTL shown human(B27) [Jardetzky (1991)]
e Study of peptide binding to HLA-B27
gpl60(704-712)  gpl60(704-712 LAl) IVNRNRQGY human(A*3002) [Brander & Goulder(2001),
Goulder (2001)]
e C. Brander notes this is an A*3002 epitope
gpl60(786-794)  gp4l(791-799 LAl) GRRGWEALK HIV-1 infection human(B27) [McMichael &
Walker(1994)]
e Review of HIV CTL epitopes
e Also: J. Liebermann 1992 and pers. comm. J. Liebermann
gpl60(786-795)  gp41(791-800 LAI) GRRGWEALKY HIV infection human(B*2705) [Brander & Goulder(2001)]
e C. Brander notes this is a B*2705 epitope
gpl60(786-795)  gp41(791-800 LAlI) GRRGWEALKY HIV infection human(B27) [Lieberman(1998)]
e Optimal peptide mapped by titration J. Lieberman, Pers. Comm.
gpl60(794-802)  gpl60(794-802 LAI) KYCWNLLQY human(A*3002) [Brander & Goulder(2001),
Goulder (2001)]
e C. Brander notes this is an A*3002 epitope
Table 3: Nef
HXB2 Location Author Location Sequence Immunogen Species(HLA) References
Nef(73-82) Nef(73-82 LAI) SVPLRPMTYK HIV-1 infection human(B35 or C4) [Buseyne (1993)]

Vertical transmission of HIV ranges from 13% to 39%

Primary assays showed cytotoxic activity against at least one HIV protein was detected in 70% of infected children
Epitopes recognized in £ve children were mapped using synthetic peptides and secondary cultures
Patient EM13, who had a CTL response to three epitopes in Nef, was infected via blood transfusion after birth and went from CDC

stage P2A to P2E during the study
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Table 4. All De£ned Epitopes within the 20mer, regardless of HLA type

HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(308-322)

gp160() RIHIGPGRAFYTTKN Immunization with  human() [Pinto (1999)]
HIV Env peptides

in Montanide ISA
51

e Peptide P18: Eight HIV+ individuals were vaccinated with peptides containing specifc T helper, CTL and Ab epitopes in a Phase |

trial

e Four displayed a 4-fold increase in PCLUS 3-18 MN-specifc T helper responses
e One patient developed a new, sustained P18MN-peptide-specif£c CTL response — the patient‘s HLA haplotype was A2,30; B53,7;

Cw2,4, and anti-HLA A2 antibody did not inhibit the response, suggesting it was not A2

e Patients with low baseline Ab levels developed an increase of neutralizing Ab titers
o No signifcant change was observed in plasma HIV viral loads and CD4 cell counts

gp160(308-322)

gp120() RIHIGPGRAFYTTKN HIV-1 infection chimpanzee() [Lubeck (1997)]

e Epitope-specifc CTL detected in chimpanzees immunized with adenovirus-HIV-1 MN gp160 recombinant
e CTL response may account for protection against subsequent HIV-1 SF2 challenge in a chimpanzee lacking neutralizing antibodies

gp160(308-322)

gp120(315-329 111B)  RIQRGPGRAFVTIGK HIV exposure human() [Pinto (1995)]

e CTL and T helper cell reactivity in healthcare workers exposed to HIV

gp160(308-322)

gp120(313-327 MN)  RIHIGPGRAFYTTKN HIV exposure human() [Pinto (1995)]

e CTL and T helper cell reactivity in healthcare workers exposed to HIV

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK vaccinia I11B gp160  human(All) [Achour (1994)]

e One of 3 HLA type restrictions associated with this peptide

gp160(308-322)

gp120(315-329 BRU) RIQRGPGRAFVTIGK HIV-1 infection human(A2) [Dadaglio (1991)]

e De£ned through blocking CTL activity, and Env deletions

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK HIV-1 infection human(A2) [Clerici (1991)]

o Helper and cytotoxic T cells can be stimulated by this peptide (P18)

gp160(308-322)

gp120(315-329 111B) RIQRGPGRAFVTIGK gp160 vaccinia human(A2, A3) [Achour (1993)]

e Two of 3 HLA type restrictions associated with this peptide

gp160(308-322)

gp120(315-329 I11B)  RIQRGPGRAFVTIGK 1B peptide murine(D%) [Takahashi (1989a)]

e R(8) F(10) MHC/peptide interaction
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(308-322)

gp160(308-322)

gp120(315-329 111B) RIQRGPGRAFVTIGK I1IB peptide murine(D%) [Sastry (1992)]

Free peptide injected into the footpad of a mouse could stimulate speci£c CTL

gp120(315-329 111B) RIQRGPGRAFVTIGK peptide murine(D%) [Ahlers (1997b)]
immunization

PCLUS 3-18MN synthetic peptide vaccine construct contained T1 helper epitope covalently linked to truncated P18 CTL epitope
A substitution in the T1 peptide stimulated an enhanced Th response and class 11 binding speci£city, which in turn enhanced CTL
induction by vaccine

Construct PCLUS 3-18MN is currently in a phase | vaccine clinical trial

gp160(308-322)

gp160(308-322)

gp160(308-322)

gp160(308-322)

gp120(313-327 MN) RIHIGPGRAFYTTKN MN gp160 vaccinia murine(D?) [Takahashi (1989b)]

Y (11 MN) exchange with V(11 I11B) interchanges specifcities

gp120(313-327 111B MN RF) SITKGPGRVIYATGQ RF gp160 vaccinia murine(D?) [Takahashi (1992)]

Comparison of MN, I11B, and RF speci£cities, position 11 is critical

gp120() RIQRGPGRAFVTIGK Pr55 gag-env VLPs murine(H-2%) [Deml (1997)]

Env bound to virus-like particles (VLPs) can elicit a CTL response that is dependent on the amount of Env presented on the VLP

gp120(313-327 MN) RIHIGPGRAFYTTKN DNA immunization murine BALB/c(H-  [Fomsgaard (1998a)]
29)

Enhanced B and CTL responses to the V3 region occur following epidermal immunization by gene gun with a chimeric DNA vaccine
of V3-hepatitis B surface antigen relative to a gp160 plasmid vaccine

gp160(308-322)

gp120(313-327 MN) RIHIGPGRAFYTTKN peptide vaccine murine BALB/c(H- EAghglersj](lg%), Ahlers
2% 1997a

Vaccine constructs containing helper, antibody and CTL peptide epitopes induce strong Th1l, CTL and NAb responses against the
autologous HIV-1 virus

The peptide CTL response was as cross-reactive as one elicited by a vaccinia construct expressing rgp160 MN

GM-CSF and IL-12 were the two cytokines most effective for inducing and boosting CTLs

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK V3:Ty-Virus-like murine(H-2¢) [Layton (1993)]
particles

V3-Ty-Virus-like particles can induce type-speci£c CTL in mice in the absence of adjuvant
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(308-322)

gp120(315-329 11I1B) RIQRGPGRAFVTIGK vaccinia 111B gp160  murine(H-24-p-%-9) EShira)i](1992), Shirai
1993

e In a murine system multiple class | molecules can present this peptide, called P18, to CTL, including H-2D¢, H-2D?, H-2D¢?, H-2L¢
e The MHC class | molecule D? as well as H-279, were found to present peptides P18 and HP53
e The V-3 usage in T cells showing cross-reaction between these two peptides was conserved for H-2%%?_ but not in H-24

gp160(308-322)

gp160(308-322)

gp120() RIQRGPGRAFVTIGK gag-V3 fusion murine(H-2d) [Griffths (1993)]

Gag-V3 fusion protein immunization elicited V3 CTL response in mice

gp120() RIQRGPGRAFVTIGK DNA vaccine pV1J- murine(H-2d) [Barouch (1998)]
gpl120

This study showed that a response to an HIV-1 DNA vaccine could be either augmented or suppressed by plasmid Cytokine/lg
administration

gp160(308-322)

gp160() RIHIGPGRAFYTTKN DNA vaccine, MN murine BALB/c and [Fomsgaard (1998b)]
gp160 C57/BL6(H-2d and
H-2b)

CTL responses to a primary gene gun vaccination were rapid and strong for several methods of vaccinations: i.m., bupivacaine
pretreatment, cardiotoxin pretreatment or gene gun — the CTL response was more rapid and consistent than the antibody response

gp160(308-322)

gp160() GIHIGPGRAFYAARK HIV-gp160, an Env.  murine(H-2D%) [Morris (2000)]
CTL epitope (E7),
and the mucosal ad-
juvant LT(R192G)

LT(R192G) induces gp160-speci£c serum and mucosal IgG1 and 1gG2a, systemic CTL activity and Th1 and Th2 cytokine responses
upon internasal immunization

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK Intranasal pep- murine(H-2D%) [Porgador (1997)]

tide with cholera
toxin as a mucosal

adjuvant
I11B peptide referred to as R15K
Peptide-speci£c CTLs were induced after in vitro restimulation with peptide-pulsed targets
R15K was superior at inducing CTL compared to the RGPGRAFVTI, in contrast to the £ndings of Nehete et al.
Memory CTL responses were induced

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK Rec vaccinia ex- (H-2D%) [Chiba (1999)]
pressing HIV-1 P18

I11B in an H1 in-
auenza hemagglu-

tinin (HA) gene
cassette
Vaccine was capable of priming P18111B specifc CTL in BALB/c mice, but could not induce a P18111B-specifc antibody response
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(308-322)

gp120() RIHIGPGRAFYTTKN V3 loop peptides murine(H-2D%) [Casement (1995)]
V3 peptides from MN and SC induce murine CTL that are cross-reactive with diverse strains

gp160(308-322)

gp120(313-327 MN) RIHIGPGRAFYTTKN MN rgp120 with murine(H-2D%) [Newman (1997)]
QS-21 adjuvant
MN vaccine induced CTL reactive with MN, I1I1B and RF vaccinia-expressed Env, but not this peptide

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK I1IB rgp120 with murine(H-2D%) [Newman (1997)]
QS-21 adjuvant
I11B vaccine induced I11B type-speci£c CTL to this peptide (P18), and an additional Env CTL response that was cross-reactive

gp160(308-322)

gp120(315-329) RIQRGPGRAFVTIGK vaccinia 111B gp160  murine(H-2D%) [Takahashi (1988)]
V3 loop CTL response in mice vaccinated with gp160

gp160(308-322)

gp120(315-329) RIQRGPGRAFVTIGK 18I11B peptides murine BALB/c(H- [Fukasawa (1998)]
coated with peptide  2D9)

The peptide RIQRGPGRAFVTIGK was incorporated into liposomes and given as a subcutaneous injection, which induces a MHC

class I restricted CTL response in mice

Liposomes coated with oligomannose show no toxicity and can elicit a potent CTL response upon a single subcutaneous infection,

while non-coated liposomes do not, suggesting that oligomannose may be a good adjuvant for CTL responses

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK rec vaccinia gp160  murine(H-2D%:4, [Shirai (1996)]
H-2%)
Multiple murine MHC can cross-present this epitope (P18) and HP53, DRVIEVVQGAYRAIR, to specifc CTL

gp160(309-317)

gp120(310-318 SF2) IYIGPGRAF HIV-1 infection human(A*2402) [Ikeda-Moore (1997)]

De£ned using reverse immunogenetics — 59 HLA-A*2402 binding peptides were predicted by searching for A*2402 anchors in HIV
proteins (Tyr at 2, and Phe, Leu or lle at the C term) — 53 of the 59 peptides bound A*2402

This peptide induced CTL in 1/4 HIV-1+ people tested

IYIGPGRAF bound to A*2402 strongly, the epitope can be processed in a vaccinia construct and presented — no speci£c CTL clones
were obtained

gp160(310-323)

gp120(315-328 MN) HIGPGRAFYTTKNI vCP205, canary pox murine(H-2D%) [Arp (1999)]
vector, MN gp120
+ Gag/Pro IlIB,
HIV-1 pseudovirion
boost
Epitope p97: HIV-1 pseudovirion boost enhanced the CTL to this epitope in immunized BALB/ ¢ mice as measured by CTL lysis
and IFN gamma production
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gpl160(311-319)

gp120(312-320 SF2) IGPGRAFHT DNA gp120- murine(D%) [Selby (1997)]
plasmid
immunization
Murine CTL response to peptide observed after immunization with DNA plasmid containing HIV-1 (SF2) gp120 gene regulated by
bacteriophage T7 promoter
CTL response required coadministration of rec vaccinia virus expressing T7 RNA polymerase or T7 RNA polymerase soluble protein

gpl160(311-319)

gp120() IGPGRAFHT gpl120(SF2) DNA murine(H-2D%) [Barnett (1997)]
vaccine, rgp120

protein boost
CTL were induced by vaccine, and restimulated in vitro with V3 peptide

DNA vaccine with protein boost stimulated both CTL and antibodies
Strains SF2 (IGPGRAFHT), US4 (IGPGRAFYA), and CM235 (IGPGQVFYR) were tested

gp160(311-320)

gpl160(318-327 11IB) RGPGRAFVTI DNA gp160 plas- Macaca fuscata() [Okuda (1997)]
mid + peptide boost

Murine BALB/c (H-2%) and macaque both showed highest level of CTL vaccine response when a DNA vaccine was boosted with a
peptide including four peptide subtypes of the V3 region, HPG-30 and a fragment of the CD4 binding region

gp160(311-320)

gp120(318-327) RGPGRAFVTI HIV-1 infection human() [Kmieciak (1998)]

Increased CTL response to cells expressing a VV construct AV3 mutant compared with a full-length env gene product
This epitope doesn,,t have A2 anchors, but has features that confer promiscuous A2 binding, which may relate to the inhibitory effect
seen in this paper

gp160(311-320)

Env() RGPGRAFVTI I11B DNA vaccine murine BALB/c() [Lu (1999)]
with MIP-1alpha

expression vector

A MIP-1 alpha expression plasmid increased the CTL response to this DNA vaccine, as well as the T help response, presumably by
the MIP-1 alpha interacting with T lymphocytes and macrophages

gp160(311-320)

gpl160(318-327 11IB) RGPGRAFVTI CTL line from HIV-  human(A*0201) [Alexander-Miller (1996)]
donor

e This immunogenic peptide does not have the known binding motif for A2.1
e The same optimal peptide for this human HLA-A2.1 epitope was observed for a murine H-2 D¢ epitope

gp160(311-320)

gp120(311-320 11IB) RGPGRAFVTI ? human(A*0201) [Brander & Goulder(2001)]
C. Brander notes this is an A*0201 epitope
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(311-320)

gpl160(318-327 111IB) RGPGRAFVTI vaccinia 111B gp160 human(A2) [Achour (1996)]

Individual was immunized with rec vaccinia gp160 111B and boosted with purifed gp160

Lysis only occurs with 111B P18 peptide pulsed onto autologous targets; MN, RF, SIMI P18 peptides fail to stimulate CTL
Restimulating immune cells from gp160 I11B vaccinees with MN, RF, or SIMI P18 did not enhance the MN, RF, or SIMI specifc
CTL response

gp160(311-320)

gp160(318-327 SIMI) MGPKRAFYAT vaccinia SIMI human(A2) [Achour (1996)]
gpl160

Individual was immunized with rec vaccinia gp160 SIMI and boosted with purifed recombinant gp160 SIMI

P18 MN and RF peptides were able to stimulate the HIV-specifc CTL that arose in response to the SIMI vaccination, thus the P18

MN peptide (IGPGRAFYTT) and the P18 RF peptide (KGPGRVIYAT) could cross-react

The P18 111B peptide does not cross-react (RGPGRAFVTI in the epitope region)

gplGO SIMI primed immune cells could generate a signi£cantly broader speci£city when stimulated with P18 MN or P18RF peptides,
ut not P18 I11B

gp160(311-320)

gp160(318-327 I1IB) RGPGRAFVTI I1IB peptide murine(D) [Nehete (1995)]

RGPGRAFVTI was de£ned as the optimal peptide for vaccination, out of RIQRGPGRAFVTIGK
This peptide, in a carrier-free form in Freund’s adjuvant, could stimulate Env speci£c CTL in BALB/c mice

gp160(311-320)

gpl60(318-327 11IB) RGPGRAFVTI I1IB peptide murine(D%) [Takahashi (1993)]
Successful priming with vaccination of peptide pulsed splenic dendritic cells

gp160(311-320)

gpl160(318-327 11IB) RGPGRAFVTI I1IB peptide murine(D%) [Takahashi (1996)]

Exposure of CD8+ CTL to free peptide corresponding to the epitope results in strong inhibition of the CTL response to targets
presensitized with the same peptide

The authors propose this is due to a “self-veto*’, where the CTL is inactivated by a CD8+ cell carrying the appropriate peptide-MHC
complex
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(311-320)

Env(318-327) RGPGRAFVTI murine(H-2%) [Lopez (2000)]

A series of protease and proteasome inhibitors was used to identify elements of the processing pathway of this epitope, called p18,
both from within Env and from within a chimeric hepatitis B protein which allows proper processing

Lactacystin, a proteasome inhibitor, partially inhibits endogenous processing of p18 epitope suggesting both a proteasome pathway
and an additional pathway can be used

Both TAP dependent and TAP-independent pathways can be used

1,10-phenanthrolin (metallopeptidases inhibitor) blocks epitope presentation demonstrating metalloproteinase processing in the
Tap-dependent pathway

The Tap-independent pathway does not involve processing by metalloproteinases

This epitope is immunodominant in mice, and is presented by multiple human HLA alleles — it as been suggested that the high
processing effciency of this epitope might result in poor presentation of co-expressed epitopes

gp160(311-320)

gp120() RGPGRAFVTI Polyepitope encod-  murine(H-2¢) [Hanke (1998b), Hanke
ing DNA in VVA (1998a)]

This murine epitope was incorporated into a vaccine of CTL epitopes expressed together including 20 HIV epitopes recognized by
humans from 12 HLA types, one murine HIV epitope and three macaque HIV epitopes, delivered in a vaccinia virus Ankara (VVA)

construct L . . . . .
The murine vaccination was more effective at generating CTL when given i.v. rather than i.m.

gp160(311-320)

gp160(318-327 11IB) RGPGRAFVTI Combination pep- murine BALB/c(H- [Hamajima (1997)]
tide vaccine 29)
B cell epitope HGP-30 also serves as a CTL epitope

Vaccine combined HGP-30, V3 loop peptide variants, and CD4 binding site peptide
IL-12 expression plasmid included with the vaccination enhanced the CTL response

gp160(311-320)

gpl60(318-327 111IB) RGPGRAFVTI HIV-1 DNA vac- murine(H-24) [Arai (2000)]
cine (gp160-CMV)

with 8 Br-cAMP as
adjuvant

Low-dosage 8 Br-cAMP given in combination with a DNA vaccine to BALB/c mice increased 1gG and sIgA levels, and enhanced
Th1, Th2 and CTL activity — the adjuvant activity may be mediated by activation of the CMV promotor in the DNA vaccine

gp160(311-320)

gp120(318-327 11IB) RGPGRAFVTI rec vaccinia-gp160  murine(H-2¢) [Goletz (1997)]

Anthrax lethal toxin can deliver proteins to the cytosol of eukaryotic cells
A fusion protein linking the delivery domain of the anthrax protein to gp120 achieved cellular uptake, and gp120 was processed
allowing presentation of this V3 epitope to CTL in vitro
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(311-320)

gp120(318-327 11IB) RGPGRAFVTI vaccinia I11B gp160  murine(H-2%4P:%) [Shirai (1997)]

Three class | MHC, H-24P% that differ in sequence and serology, cross-present this peptide to T cells of each of the other haplotypes
The amino acids R, F, and | are each critical for strong CTL activity with all three MHC molecules

gp160(311-320)

gp160() RGPGRAFVTI Polyepitope encod-  murine(H-2%17) [Hanke (1998a)]
ing DNA expressed
in modi£ed virus
Ankara (MVA)

DNA vectors

MVA is an attenuated vaccinia that can not replicate in mammalian cells — strings of CTL epitopes were delivered and expressed in a

MVA DNA vector . . I
~ IFN and CTL activity were induced after a single vaccination

An MVA boost enhanced the response

gp160(311-320)

gp160() RGPGRAFVTI Env DNA . murine(H-2d) [Gherardi (2000)]
prime/boost with

IL-12

Induction of HIV-1 specifc CD8 gamma IFN secreting cells was enhanced when IL-12 and Env were given together in a prime,
followed by a VV expressing Env boost

If IL-12 was also delivered as a boost from the viral vector, impairment of the IL-12 effects was noted, indicating that the vaccination
schedule can be a critical parameter for success with DNA and vaccinia vectors used in combination with immunomodulators

The negative effect observed when IL-12 was delivered with the boost involved nitric oxide

gp160(311-320)

Env() RGPGRAFVTI DNA vaccine
pCMV16011IB/REV

with IL-15 and IL-2
or IL-12 expression
plasmids

Intranasal immunization of BALB/c mice with HIV DNA and IL-15 plasmid induced increased Thl and CTL responses
Co-administration of IL-15 with IL-12 or IL-2 plasmids did not alter the effect of IL-15

Both the CTL (peptide pulsed targets) and DTH response (injection of peptide into footpad) to this peptide was monitored

The Ab response to NNTRKSIRIQRGPGRAFVTIGKIGN was monitored, and IL-15 co-administration resulted in a decrease in the
1gG1/1gG2a ratio

murine(H-2d) [Xin (1999)]

gp160(311-320)

Env() RGPGRAFVTI HIV-1 peptide p18 murine(H-2d) [Villacres &
in vaccinia (vp18) Bergmann(1999)]
or Sindbis (SINp18)
vector

HIV-1 epitope p18 was expressed in two different vaccine vectors and the CTL response was compared in BALB/c mice

Class | tetramer staining showed that up to 13% of the CD8+ splenocytes were p18 speci£c in the acute response using vaccinia, only
4% using Sindbis

vp18 had more gamma IFN secreting splenocytes and activated CD4+ and CD8+ T cells

The overall decline in CD8+ T cells in the transition into memory was 2-3 fold for both vectors

Sindbis virus recombinants induced protective memory cytotoxic T cells, although reduced quantitatively, without vaccinia associated
incamation and replication 2
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(311-320)

Env() IGPGRARYAR MVA gp160 89.6 murine BALB/c(H- [Belyakov (1998b)]
2D)

Recombinant modifed vaccinia virus Ankara (MVA), an attenuated vaccina which has lost the ability to replicate in mammalian

cells, was used as the live vector for this vaccine study

A single intrarectal mucosal immunization resulted in long lasting mucosal CTL responses and production of proineammatory

cytokines in mucosal sites, indicating that MVA was as effective in inducing mucosal CTL as replicating recombinant vaccinia

gp160(311-320)

Env() IGPGRARYAR HIV peptide murine BALB/c(H- [Belyakov (1998a)]
PCLUS3-1811IB 2D)

HIV protection and mucosal CTL response was studied —an HIV peptide immunogen could protect against gp160 expressing vaccinia

in a murine intrarectal challenge system in which neutralizing Abs did not play a role, demonstrating mucosal CTL at the site of

exposure can be protective

gp160(311-320)

gp120() IGPGRAFYTT B. abortus-peptide murine(H-2D%) [Lapham (1996)]
conjugate
B. abortus-peptide conjugate induced a virus-speci£c CTL response in CD4+ lymphocyte depleted mice

gp160(311-320)

gp160() RGPGRAFVTI rec non-replicating murine(H-2D%) [Bruce (1999)]

adenoviruses
(RAd501 (env)

and RAd46 (rev) or
RAd142 (env+rev))

A good HIV-1 Env immune response using non-replicating adenovirus vectors in BALB/c mice is dependent upon the presence of
the stimulatory tat/rev 5‘splice-donor site sequence and the presence of Rev

Administration of monocistronic RAd501 expressing env and RAd46 expressing rev resulted in a positive CTL response, but required
two immunizations for a CTL response comparable to that induced by the bicistronic virus RAd142

Administration of RAd501 alone gave a low CTL response, but no humoral response, suggesting a lower level of antigen may be
required to stimulate CTL

gp160(311-320)

gp120() IGPGRAFYTT B. abortus-peptide murine(H-2D%) [Lapham (1996)]
conjugate
B. abortus-peptide conjugate induced a virus-speci£c CTL response in CD4+ lymphocyte depleted mice

gp160(311-320)

gp160(318-327 111B) RGPGRAFVTI peptide murine(H-2D%) [Takeshita (1995)]
XGPXRXXXXI are critical for binding, consistent with H-2D¢ motif XGPX(RKH)XXX(X)(LIF)
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(311-320)

Env() RGPGRAFTVTI multi-epitope DNA  murine(H-2D?) [Hanke & McMichael(1999),
vaccine Hanke (1999)]

Vaccinated mice elicited a CTL response to a gene gun-delivered multiepitope vaccine to two epitopes studied that are known to elicit
CTL in mice: SYIPSAEKI from Plasmodium berghei and RGPGRAFTVTI from HIV-1 Env

Different vaccination protocols were tested and it was found that a gene gun mediated delivery followed by an MVA boost was as
good as i. m. immunization followed by a MVA boost — this is advantageous as gene gun delivery requires far less DNA than i.m.
DNA priming

CTL activity was high (60% - 70% specifc lysis at effector target) when vaccinated with a single gene gun immunization and an
MVA boost, and improved with two gene gun vaccinations

gp160(311-320)

gp160(318-327 11IB) RGPGRAFVTI A rapidly degraded  murine(L%) [Tobery & Siliciano(1997)]
form of Env

An HIV-1 Env vaccine was targeted for rapid cytoplasmic degradation

The rapidly degraded form rapidly stimulated CTL to this peptide, faster than the normal vaccinia-env

The rapidly degraded form also stimulated greater specif£c CTL lysis and higher CTLp frequencies than normal Env
Similar results were obtained for a Nef protein designed for rapid degradation

gp160(314-322)

gp120(314-322) GRAFVTIGK no CTL shown human(B27) [Jardetzky (1991)]
Study of peptide binding to HLA-B27
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Table 5: All De£ned Epitopes within the 20mer, regardless of HLA type

HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(308-322)

gp160() RIHIGPGRAFYTTKN Immunization with  human() [Pinto (1999)]
HIV Env peptides

in Montanide ISA
51

e Peptide P18: Eight HIV+ individuals were vaccinated with peptides containing specifc T helper, CTL and Ab epitopes in a Phase |

trial

e Four displayed a 4-fold increase in PCLUS 3-18 MN-specifc T helper responses
e One patient developed a new, sustained P18MN-peptide-specif£c CTL response — the patient‘s HLA haplotype was A2,30; B53,7;

Cw2,4, and anti-HLA A2 antibody did not inhibit the response, suggesting it was not A2

e Patients with low baseline Ab levels developed an increase of neutralizing Ab titers
o No signifcant change was observed in plasma HIV viral loads and CD4 cell counts

gp160(308-322)

gp120() RIHIGPGRAFYTTKN HIV-1 infection chimpanzee() [Lubeck (1997)]

e Epitope-specifc CTL detected in chimpanzees immunized with adenovirus-HIV-1 MN gp160 recombinant
e CTL response may account for protection against subsequent HIV-1 SF2 challenge in a chimpanzee lacking neutralizing antibodies

gp160(308-322)

gp120(315-329 111B)  RIQRGPGRAFVTIGK HIV exposure human() [Pinto (1995)]

e CTL and T helper cell reactivity in healthcare workers exposed to HIV

gp160(308-322)

gp120(313-327 MN)  RIHIGPGRAFYTTKN HIV exposure human() [Pinto (1995)]

e CTL and T helper cell reactivity in healthcare workers exposed to HIV

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK vaccinia I11B gp160  human(All) [Achour (1994)]

e One of 3 HLA type restrictions associated with this peptide

gp160(308-322)

gp120(315-329 BRU) RIQRGPGRAFVTIGK HIV-1 infection human(A2) [Dadaglio (1991)]

e De£ned through blocking CTL activity, and Env deletions

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK HIV-1 infection human(A2) [Clerici (1991)]

o Helper and cytotoxic T cells can be stimulated by this peptide (P18)

gp160(308-322)

gp120(315-329 111B) RIQRGPGRAFVTIGK gp160 vaccinia human(A2, A3) [Achour (1993)]

e Two of 3 HLA type restrictions associated with this peptide

gp160(308-322)

gp120(315-329 I11B)  RIQRGPGRAFVTIGK 1B peptide murine(D%) [Takahashi (1989a)]

e R(8) F(10) MHC/peptide interaction
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(308-322)

gp160(308-322)

gp120(315-329 111B) RIQRGPGRAFVTIGK I1IB peptide murine(D%) [Sastry (1992)]

Free peptide injected into the footpad of a mouse could stimulate speci£c CTL

gp120(315-329 111B) RIQRGPGRAFVTIGK peptide murine(D%) [Ahlers (1997b)]
immunization

PCLUS 3-18MN synthetic peptide vaccine construct contained T1 helper epitope covalently linked to truncated P18 CTL epitope
A substitution in the T1 peptide stimulated an enhanced Th response and class 11 binding speci£city, which in turn enhanced CTL
induction by vaccine

Construct PCLUS 3-18MN is currently in a phase | vaccine clinical trial

gp160(308-322)

gp160(308-322)

gp160(308-322)

gp160(308-322)

gp120(313-327 MN) RIHIGPGRAFYTTKN MN gp160 vaccinia murine(D?) [Takahashi (1989b)]

Y (11 MN) exchange with V(11 I11B) interchanges specifcities

gp120(313-327 111B MN RF) SITKGPGRVIYATGQ RF gp160 vaccinia murine(D?) [Takahashi (1992)]

Comparison of MN, I11B, and RF speci£cities, position 11 is critical

gp120() RIQRGPGRAFVTIGK Pr55 gag-env VLPs murine(H-2%) [Deml (1997)]

Env bound to virus-like particles (VLPs) can elicit a CTL response that is dependent on the amount of Env presented on the VLP

gp120(313-327 MN) RIHIGPGRAFYTTKN DNA immunization murine BALB/c(H-  [Fomsgaard (1998a)]
29)

Enhanced B and CTL responses to the V3 region occur following epidermal immunization by gene gun with a chimeric DNA vaccine
of V3-hepatitis B surface antigen relative to a gp160 plasmid vaccine

gp160(308-322)

gp120(313-327 MN) RIHIGPGRAFYTTKN peptide vaccine murine BALB/c(H- EAghglersj](lg%), Ahlers
2% 1997a

Vaccine constructs containing helper, antibody and CTL peptide epitopes induce strong Th1l, CTL and NAb responses against the
autologous HIV-1 virus

The peptide CTL response was as cross-reactive as one elicited by a vaccinia construct expressing rgp160 MN

GM-CSF and IL-12 were the two cytokines most effective for inducing and boosting CTLs

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK V3:Ty-Virus-like murine(H-2¢) [Layton (1993)]
particles

V3-Ty-Virus-like particles can induce type-speci£c CTL in mice in the absence of adjuvant
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(308-322)

gp120(315-329 11I1B) RIQRGPGRAFVTIGK vaccinia 111B gp160  murine(H-24-p-%-9) EShira)i](1992), Shirai
1993

e In a murine system multiple class | molecules can present this peptide, called P18, to CTL, including H-2D¢, H-2D?, H-2D¢?, H-2L¢
e The MHC class | molecule D? as well as H-279, were found to present peptides P18 and HP53
e The V-3 usage in T cells showing cross-reaction between these two peptides was conserved for H-2%%?_ but not in H-24

gp160(308-322)

gp160(308-322)

gp120() RIQRGPGRAFVTIGK gag-V3 fusion murine(H-2d) [Griffths (1993)]

Gag-V3 fusion protein immunization elicited V3 CTL response in mice

gp120() RIQRGPGRAFVTIGK DNA vaccine pV1J- murine(H-2d) [Barouch (1998)]
gpl120

This study showed that a response to an HIV-1 DNA vaccine could be either augmented or suppressed by plasmid Cytokine/lg
administration

gp160(308-322)

gp160() RIHIGPGRAFYTTKN DNA vaccine, MN murine BALB/c and [Fomsgaard (1998b)]
gp160 C57/BL6(H-2d and
H-2b)

CTL responses to a primary gene gun vaccination were rapid and strong for several methods of vaccinations: i.m., bupivacaine
pretreatment, cardiotoxin pretreatment or gene gun — the CTL response was more rapid and consistent than the antibody response

gp160(308-322)

gp160() GIHIGPGRAFYAARK HIV-gp160, an Env.  murine(H-2D%) [Morris (2000)]
CTL epitope (E7),
and the mucosal ad-
juvant LT(R192G)

LT(R192G) induces gp160-speci£c serum and mucosal IgG1 and 1gG2a, systemic CTL activity and Th1 and Th2 cytokine responses
upon internasal immunization

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK Intranasal pep- murine(H-2D%) [Porgador (1997)]

tide with cholera
toxin as a mucosal

adjuvant
I11B peptide referred to as R15K
Peptide-speci£c CTLs were induced after in vitro restimulation with peptide-pulsed targets
R15K was superior at inducing CTL compared to the RGPGRAFVTI, in contrast to the £ndings of Nehete et al.
Memory CTL responses were induced

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK Rec vaccinia ex- (H-2D%) [Chiba (1999)]
pressing HIV-1 P18

I11B in an H1 in-
auenza hemagglu-

tinin (HA) gene
cassette
Vaccine was capable of priming P18111B specifc CTL in BALB/c mice, but could not induce a P18111B-specifc antibody response
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(308-322)

gp120() RIHIGPGRAFYTTKN V3 loop peptides murine(H-2D%) [Casement (1995)]
V3 peptides from MN and SC induce murine CTL that are cross-reactive with diverse strains

gp160(308-322)

gp120(313-327 MN) RIHIGPGRAFYTTKN MN rgp120 with murine(H-2D%) [Newman (1997)]
QS-21 adjuvant
MN vaccine induced CTL reactive with MN, I1I1B and RF vaccinia-expressed Env, but not this peptide

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK I1IB rgp120 with murine(H-2D%) [Newman (1997)]
QS-21 adjuvant
I11B vaccine induced I11B type-speci£c CTL to this peptide (P18), and an additional Env CTL response that was cross-reactive

gp160(308-322)

gp120(315-329) RIQRGPGRAFVTIGK vaccinia 111B gp160  murine(H-2D%) [Takahashi (1988)]
V3 loop CTL response in mice vaccinated with gp160

gp160(308-322)

gp120(315-329) RIQRGPGRAFVTIGK 18I11B peptides murine BALB/c(H- [Fukasawa (1998)]
coated with peptide  2D9)

The peptide RIQRGPGRAFVTIGK was incorporated into liposomes and given as a subcutaneous injection, which induces a MHC

class I restricted CTL response in mice

Liposomes coated with oligomannose show no toxicity and can elicit a potent CTL response upon a single subcutaneous infection,

while non-coated liposomes do not, suggesting that oligomannose may be a good adjuvant for CTL responses

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK rec vaccinia gp160  murine(H-2D%:4, [Shirai (1996)]
H-2%)
Multiple murine MHC can cross-present this epitope (P18) and HP53, DRVIEVVQGAYRAIR, to specifc CTL

gp160(309-317)

gp120(310-318 SF2) IYIGPGRAF HIV-1 infection human(A*2402) [Ikeda-Moore (1997)]

De£ned using reverse immunogenetics — 59 HLA-A*2402 binding peptides were predicted by searching for A*2402 anchors in HIV
proteins (Tyr at 2, and Phe, Leu or lle at the C term) — 53 of the 59 peptides bound A*2402

This peptide induced CTL in 1/4 HIV-1+ people tested

IYIGPGRAF bound to A*2402 strongly, the epitope can be processed in a vaccinia construct and presented — no speci£c CTL clones
were obtained

gp160(310-323)

gp120(315-328 MN) HIGPGRAFYTTKNI vCP205, canary pox murine(H-2D%) [Arp (1999)]
vector, MN gp120
+ Gag/Pro IlIB,
HIV-1 pseudovirion
boost
Epitope p97: HIV-1 pseudovirion boost enhanced the CTL to this epitope in immunized BALB/ ¢ mice as measured by CTL lysis
and IFN gamma production
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gpl160(311-319)

gp120(312-320 SF2) IGPGRAFHT DNA gp120- murine(D%) [Selby (1997)]
plasmid
immunization
Murine CTL response to peptide observed after immunization with DNA plasmid containing HIV-1 (SF2) gp120 gene regulated by
bacteriophage T7 promoter
CTL response required coadministration of rec vaccinia virus expressing T7 RNA polymerase or T7 RNA polymerase soluble protein

gpl160(311-319)

gp120() IGPGRAFHT gpl120(SF2) DNA murine(H-2D%) [Barnett (1997)]
vaccine, rgp120

protein boost
CTL were induced by vaccine, and restimulated in vitro with V3 peptide

DNA vaccine with protein boost stimulated both CTL and antibodies
Strains SF2 (IGPGRAFHT), US4 (IGPGRAFYA), and CM235 (IGPGQVFYR) were tested

gp160(311-320)

gpl160(318-327 11IB) RGPGRAFVTI DNA gp160 plas- Macaca fuscata() [Okuda (1997)]
mid + peptide boost

Murine BALB/c (H-2%) and macaque both showed highest level of CTL vaccine response when a DNA vaccine was boosted with a
peptide including four peptide subtypes of the V3 region, HPG-30 and a fragment of the CD4 binding region

gp160(311-320)

gp120(318-327) RGPGRAFVTI HIV-1 infection human() [Kmieciak (1998)]

Increased CTL response to cells expressing a VV construct AV3 mutant compared with a full-length env gene product
This epitope doesn,,t have A2 anchors, but has features that confer promiscuous A2 binding, which may relate to the inhibitory effect
seen in this paper

gp160(311-320)

Env() RGPGRAFVTI I11B DNA vaccine murine BALB/c() [Lu (1999)]
with MIP-1alpha

expression vector

A MIP-1 alpha expression plasmid increased the CTL response to this DNA vaccine, as well as the T help response, presumably by
the MIP-1 alpha interacting with T lymphocytes and macrophages

gp160(311-320)

gpl160(318-327 11IB) RGPGRAFVTI CTL line from HIV-  human(A*0201) [Alexander-Miller (1996)]
donor

e This immunogenic peptide does not have the known binding motif for A2.1
e The same optimal peptide for this human HLA-A2.1 epitope was observed for a murine H-2 D¢ epitope

gp160(311-320)

gp120(311-320 11IB) RGPGRAFVTI ? human(A*0201) [Brander & Goulder(2001)]
C. Brander notes this is an A*0201 epitope
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(311-320)

gpl160(318-327 111IB) RGPGRAFVTI vaccinia 111B gp160 human(A2) [Achour (1996)]

Individual was immunized with rec vaccinia gp160 111B and boosted with purifed gp160

Lysis only occurs with 111B P18 peptide pulsed onto autologous targets; MN, RF, SIMI P18 peptides fail to stimulate CTL
Restimulating immune cells from gp160 I11B vaccinees with MN, RF, or SIMI P18 did not enhance the MN, RF, or SIMI specifc
CTL response

gp160(311-320)

gp160(318-327 SIMI) MGPKRAFYAT vaccinia SIMI human(A2) [Achour (1996)]
gpl160

Individual was immunized with rec vaccinia gp160 SIMI and boosted with purifed recombinant gp160 SIMI

P18 MN and RF peptides were able to stimulate the HIV-specifc CTL that arose in response to the SIMI vaccination, thus the P18

MN peptide (IGPGRAFYTT) and the P18 RF peptide (KGPGRVIYAT) could cross-react

The P18 111B peptide does not cross-react (RGPGRAFVTI in the epitope region)

gplGO SIMI primed immune cells could generate a signi£cantly broader speci£city when stimulated with P18 MN or P18RF peptides,
ut not P18 I11B

gp160(311-320)

gp160(318-327 I1IB) RGPGRAFVTI I1IB peptide murine(D) [Nehete (1995)]

RGPGRAFVTI was de£ned as the optimal peptide for vaccination, out of RIQRGPGRAFVTIGK
This peptide, in a carrier-free form in Freund’s adjuvant, could stimulate Env speci£c CTL in BALB/c mice

gp160(311-320)

gpl60(318-327 11IB) RGPGRAFVTI I1IB peptide murine(D%) [Takahashi (1993)]
Successful priming with vaccination of peptide pulsed splenic dendritic cells

gp160(311-320)

gpl160(318-327 11IB) RGPGRAFVTI I1IB peptide murine(D%) [Takahashi (1996)]

Exposure of CD8+ CTL to free peptide corresponding to the epitope results in strong inhibition of the CTL response to targets
presensitized with the same peptide

The authors propose this is due to a “self-veto*’, where the CTL is inactivated by a CD8+ cell carrying the appropriate peptide-MHC
complex
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(311-320)

Env(318-327) RGPGRAFVTI murine(H-2%) [Lopez (2000)]

A series of protease and proteasome inhibitors was used to identify elements of the processing pathway of this epitope, called p18,
both from within Env and from within a chimeric hepatitis B protein which allows proper processing

Lactacystin, a proteasome inhibitor, partially inhibits endogenous processing of p18 epitope suggesting both a proteasome pathway
and an additional pathway can be used

Both TAP dependent and TAP-independent pathways can be used

1,10-phenanthrolin (metallopeptidases inhibitor) blocks epitope presentation demonstrating metalloproteinase processing in the
Tap-dependent pathway

The Tap-independent pathway does not involve processing by metalloproteinases

This epitope is immunodominant in mice, and is presented by multiple human HLA alleles — it as been suggested that the high
processing effciency of this epitope might result in poor presentation of co-expressed epitopes

gp160(311-320)

gp120() RGPGRAFVTI Polyepitope encod-  murine(H-2¢) [Hanke (1998b), Hanke
ing DNA in VVA (1998a)]

This murine epitope was incorporated into a vaccine of CTL epitopes expressed together including 20 HIV epitopes recognized by
humans from 12 HLA types, one murine HIV epitope and three macaque HIV epitopes, delivered in a vaccinia virus Ankara (VVA)

construct L . . . . .
The murine vaccination was more effective at generating CTL when given i.v. rather than i.m.

gp160(311-320)

gp160(318-327 11IB) RGPGRAFVTI Combination pep- murine BALB/c(H- [Hamajima (1997)]
tide vaccine 29)
B cell epitope HGP-30 also serves as a CTL epitope

Vaccine combined HGP-30, V3 loop peptide variants, and CD4 binding site peptide
IL-12 expression plasmid included with the vaccination enhanced the CTL response

gp160(311-320)

gpl60(318-327 111IB) RGPGRAFVTI HIV-1 DNA vac- murine(H-24) [Arai (2000)]
cine (gp160-CMV)

with 8 Br-cAMP as
adjuvant

Low-dosage 8 Br-cAMP given in combination with a DNA vaccine to BALB/c mice increased 1gG and sIgA levels, and enhanced
Th1, Th2 and CTL activity — the adjuvant activity may be mediated by activation of the CMV promotor in the DNA vaccine

gp160(311-320)

gp120(318-327 11IB) RGPGRAFVTI rec vaccinia-gp160  murine(H-2¢) [Goletz (1997)]

Anthrax lethal toxin can deliver proteins to the cytosol of eukaryotic cells
A fusion protein linking the delivery domain of the anthrax protein to gp120 achieved cellular uptake, and gp120 was processed
allowing presentation of this V3 epitope to CTL in vitro
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(311-320)

gp120(318-327 11IB) RGPGRAFVTI vaccinia I11B gp160  murine(H-2%4P:%) [Shirai (1997)]

Three class | MHC, H-24P% that differ in sequence and serology, cross-present this peptide to T cells of each of the other haplotypes
The amino acids R, F, and | are each critical for strong CTL activity with all three MHC molecules

gp160(311-320)

gp160() RGPGRAFVTI Polyepitope encod-  murine(H-2%17) [Hanke (1998a)]
ing DNA expressed
in modi£ed virus
Ankara (MVA)

DNA vectors

MVA is an attenuated vaccinia that can not replicate in mammalian cells — strings of CTL epitopes were delivered and expressed in a

MVA DNA vector . . I
~ IFN and CTL activity were induced after a single vaccination

An MVA boost enhanced the response

gp160(311-320)

gp160() RGPGRAFVTI Env DNA . murine(H-2d) [Gherardi (2000)]
prime/boost with

IL-12

Induction of HIV-1 specifc CD8 gamma IFN secreting cells was enhanced when IL-12 and Env were given together in a prime,
followed by a VV expressing Env boost

If IL-12 was also delivered as a boost from the viral vector, impairment of the IL-12 effects was noted, indicating that the vaccination
schedule can be a critical parameter for success with DNA and vaccinia vectors used in combination with immunomodulators

The negative effect observed when IL-12 was delivered with the boost involved nitric oxide

gp160(311-320)

Env() RGPGRAFVTI DNA vaccine
pCMV16011IB/REV

with IL-15 and IL-2
or IL-12 expression
plasmids

Intranasal immunization of BALB/c mice with HIV DNA and IL-15 plasmid induced increased Thl and CTL responses
Co-administration of IL-15 with IL-12 or IL-2 plasmids did not alter the effect of IL-15

Both the CTL (peptide pulsed targets) and DTH response (injection of peptide into footpad) to this peptide was monitored

The Ab response to NNTRKSIRIQRGPGRAFVTIGKIGN was monitored, and IL-15 co-administration resulted in a decrease in the
1gG1/1gG2a ratio

murine(H-2d) [Xin (1999)]

gp160(311-320)

Env() RGPGRAFVTI HIV-1 peptide p18 murine(H-2d) [Villacres &
in vaccinia (vp18) Bergmann(1999)]
or Sindbis (SINp18)
vector

HIV-1 epitope p18 was expressed in two different vaccine vectors and the CTL response was compared in BALB/c mice

Class | tetramer staining showed that up to 13% of the CD8+ splenocytes were p18 speci£c in the acute response using vaccinia, only
4% using Sindbis

vp18 had more gamma IFN secreting splenocytes and activated CD4+ and CD8+ T cells

The overall decline in CD8+ T cells in the transition into memory was 2-3 fold for both vectors

Sindbis virus recombinants induced protective memory cytotoxic T cells, although reduced quantitatively, without vaccinia associated
inmamation and replication 46
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(311-320)

Env() IGPGRARYAR MVA gp160 89.6 murine BALB/c(H- [Belyakov (1998b)]
2D)

Recombinant modifed vaccinia virus Ankara (MVA), an attenuated vaccina which has lost the ability to replicate in mammalian

cells, was used as the live vector for this vaccine study

A single intrarectal mucosal immunization resulted in long lasting mucosal CTL responses and production of proineammatory

cytokines in mucosal sites, indicating that MVA was as effective in inducing mucosal CTL as replicating recombinant vaccinia

gp160(311-320)

Env() IGPGRARYAR HIV peptide murine BALB/c(H- [Belyakov (1998a)]
PCLUS3-1811IB 2D)

HIV protection and mucosal CTL response was studied —an HIV peptide immunogen could protect against gp160 expressing vaccinia

in a murine intrarectal challenge system in which neutralizing Abs did not play a role, demonstrating mucosal CTL at the site of

exposure can be protective

gp160(311-320)

gp120() IGPGRAFYTT B. abortus-peptide murine(H-2D%) [Lapham (1996)]
conjugate
B. abortus-peptide conjugate induced a virus-speci£c CTL response in CD4+ lymphocyte depleted mice

gp160(311-320)

gp160() RGPGRAFVTI rec non-replicating murine(H-2D%) [Bruce (1999)]

adenoviruses
(RAd501 (env)

and RAd46 (rev) or
RAd142 (env+rev))

A good HIV-1 Env immune response using non-replicating adenovirus vectors in BALB/c mice is dependent upon the presence of
the stimulatory tat/rev 5‘splice-donor site sequence and the presence of Rev

Administration of monocistronic RAd501 expressing env and RAd46 expressing rev resulted in a positive CTL response, but required
two immunizations for a CTL response comparable to that induced by the bicistronic virus RAd142

Administration of RAd501 alone gave a low CTL response, but no humoral response, suggesting a lower level of antigen may be
required to stimulate CTL

gp160(311-320)

gp120() IGPGRAFYTT B. abortus-peptide murine(H-2D%) [Lapham (1996)]
conjugate
B. abortus-peptide conjugate induced a virus-speci£c CTL response in CD4+ lymphocyte depleted mice

gp160(311-320)

gp160(318-327 111B) RGPGRAFVTI peptide murine(H-2D%) [Takeshita (1995)]
XGPXRXXXXI are critical for binding, consistent with H-2D¢ motif XGPX(RKH)XXX(X)(LIF)
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(311-320)

Env() RGPGRAFTVTI multi-epitope DNA  murine(H-2D?) [Hanke & McMichael(1999),
vaccine Hanke (1999)]

Vaccinated mice elicited a CTL response to a gene gun-delivered multiepitope vaccine to two epitopes studied that are known to elicit
CTL in mice: SYIPSAEKI from Plasmodium berghei and RGPGRAFTVTI from HIV-1 Env

Different vaccination protocols were tested and it was found that a gene gun mediated delivery followed by an MVA boost was as
good as i. m. immunization followed by a MVA boost — this is advantageous as gene gun delivery requires far less DNA than i.m.
DNA priming

CTL activity was high (60% - 70% specifc lysis at effector target) when vaccinated with a single gene gun immunization and an
MVA boost, and improved with two gene gun vaccinations

gp160(311-320)

gp160(318-327 11IB) RGPGRAFVTI A rapidly degraded  murine(L%) [Tobery & Siliciano(1997)]
form of Env

An HIV-1 Env vaccine was targeted for rapid cytoplasmic degradation

The rapidly degraded form rapidly stimulated CTL to this peptide, faster than the normal vaccinia-env

The rapidly degraded form also stimulated greater specif£c CTL lysis and higher CTLp frequencies than normal Env
Similar results were obtained for a Nef protein designed for rapid degradation

gp160(314-322)

gp120(314-322) GRAFVTIGK no CTL shown human(B27) [Jardetzky (1991)]
Study of peptide binding to HLA-B27
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Table6: All De£ned Epitopes within the 20mer, regardless of HLA type

HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(308-322)

gp160() RIHIGPGRAFYTTKN Immunization with  human() [Pinto (1999)]
HIV Env peptides

in Montanide ISA
51

e Peptide P18: Eight HIV+ individuals were vaccinated with peptides containing specifc T helper, CTL and Ab epitopes in a Phase |

trial

e Four displayed a 4-fold increase in PCLUS 3-18 MN-specifc T helper responses
e One patient developed a new, sustained P18MN-peptide-specif£c CTL response — the patient‘s HLA haplotype was A2,30; B53,7;

Cw2,4, and anti-HLA A2 antibody did not inhibit the response, suggesting it was not A2

e Patients with low baseline Ab levels developed an increase of neutralizing Ab titers
o No signifcant change was observed in plasma HIV viral loads and CD4 cell counts

gp160(308-322)

gp120() RIHIGPGRAFYTTKN HIV-1 infection chimpanzee() [Lubeck (1997)]

e Epitope-specifc CTL detected in chimpanzees immunized with adenovirus-HIV-1 MN gp160 recombinant
e CTL response may account for protection against subsequent HIV-1 SF2 challenge in a chimpanzee lacking neutralizing antibodies

gp160(308-322)

gp120(315-329 111B)  RIQRGPGRAFVTIGK HIV exposure human() [Pinto (1995)]

e CTL and T helper cell reactivity in healthcare workers exposed to HIV

gp160(308-322)

gp120(313-327 MN)  RIHIGPGRAFYTTKN HIV exposure human() [Pinto (1995)]

e CTL and T helper cell reactivity in healthcare workers exposed to HIV

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK vaccinia I11B gp160  human(All) [Achour (1994)]

e One of 3 HLA type restrictions associated with this peptide

gp160(308-322)

gp120(315-329 BRU) RIQRGPGRAFVTIGK HIV-1 infection human(A2) [Dadaglio (1991)]

e De£ned through blocking CTL activity, and Env deletions

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK HIV-1 infection human(A2) [Clerici (1991)]

o Helper and cytotoxic T cells can be stimulated by this peptide (P18)

gp160(308-322)

gp120(315-329 111B) RIQRGPGRAFVTIGK gp160 vaccinia human(A2, A3) [Achour (1993)]

e Two of 3 HLA type restrictions associated with this peptide

gp160(308-322)

gp120(315-329 I11B)  RIQRGPGRAFVTIGK 1B peptide murine(D%) [Takahashi (1989a)]

e R(8) F(10) MHC/peptide interaction
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(308-322)

gp160(308-322)

gp120(315-329 111B) RIQRGPGRAFVTIGK I1IB peptide murine(D%) [Sastry (1992)]

Free peptide injected into the footpad of a mouse could stimulate speci£c CTL

gp120(315-329 111B) RIQRGPGRAFVTIGK peptide murine(D%) [Ahlers (1997b)]
immunization

PCLUS 3-18MN synthetic peptide vaccine construct contained T1 helper epitope covalently linked to truncated P18 CTL epitope
A substitution in the T1 peptide stimulated an enhanced Th response and class 11 binding speci£city, which in turn enhanced CTL
induction by vaccine

Construct PCLUS 3-18MN is currently in a phase | vaccine clinical trial

gp160(308-322)

gp160(308-322)

gp160(308-322)

gp160(308-322)

gp120(313-327 MN) RIHIGPGRAFYTTKN MN gp160 vaccinia murine(D?) [Takahashi (1989b)]

Y (11 MN) exchange with V(11 I11B) interchanges specifcities

gp120(313-327 111B MN RF) SITKGPGRVIYATGQ RF gp160 vaccinia murine(D?) [Takahashi (1992)]

Comparison of MN, I11B, and RF speci£cities, position 11 is critical

gp120() RIQRGPGRAFVTIGK Pr55 gag-env VLPs murine(H-2%) [Deml (1997)]

Env bound to virus-like particles (VLPs) can elicit a CTL response that is dependent on the amount of Env presented on the VLP

gp120(313-327 MN) RIHIGPGRAFYTTKN DNA immunization murine BALB/c(H-  [Fomsgaard (1998a)]
29)

Enhanced B and CTL responses to the V3 region occur following epidermal immunization by gene gun with a chimeric DNA vaccine
of V3-hepatitis B surface antigen relative to a gp160 plasmid vaccine

gp160(308-322)

gp120(313-327 MN) RIHIGPGRAFYTTKN peptide vaccine murine BALB/c(H- EAghglersj](lg%), Ahlers
2% 1997a

Vaccine constructs containing helper, antibody and CTL peptide epitopes induce strong Th1l, CTL and NAb responses against the
autologous HIV-1 virus

The peptide CTL response was as cross-reactive as one elicited by a vaccinia construct expressing rgp160 MN

GM-CSF and IL-12 were the two cytokines most effective for inducing and boosting CTLs

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK V3:Ty-Virus-like murine(H-2¢) [Layton (1993)]
particles

V3-Ty-Virus-like particles can induce type-speci£c CTL in mice in the absence of adjuvant
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(308-322)

gp120(315-329 11I1B) RIQRGPGRAFVTIGK vaccinia 111B gp160  murine(H-24-p-%-9) EShira)i](1992), Shirai
1993

e In a murine system multiple class | molecules can present this peptide, called P18, to CTL, including H-2D¢, H-2D?, H-2D¢?, H-2L¢
e The MHC class | molecule D? as well as H-279, were found to present peptides P18 and HP53
e The V-3 usage in T cells showing cross-reaction between these two peptides was conserved for H-2%%?_ but not in H-24

gp160(308-322)

gp160(308-322)

gp120() RIQRGPGRAFVTIGK gag-V3 fusion murine(H-2d) [Griffths (1993)]

Gag-V3 fusion protein immunization elicited V3 CTL response in mice

gp120() RIQRGPGRAFVTIGK DNA vaccine pV1J- murine(H-2d) [Barouch (1998)]
gpl120

This study showed that a response to an HIV-1 DNA vaccine could be either augmented or suppressed by plasmid Cytokine/lg
administration

gp160(308-322)

gp160() RIHIGPGRAFYTTKN DNA vaccine, MN murine BALB/c and [Fomsgaard (1998b)]
gp160 C57/BL6(H-2d and
H-2b)

CTL responses to a primary gene gun vaccination were rapid and strong for several methods of vaccinations: i.m., bupivacaine
pretreatment, cardiotoxin pretreatment or gene gun — the CTL response was more rapid and consistent than the antibody response

gp160(308-322)

gp160() GIHIGPGRAFYAARK HIV-gp160, an Env.  murine(H-2D%) [Morris (2000)]
CTL epitope (E7),
and the mucosal ad-
juvant LT(R192G)

LT(R192G) induces gp160-speci£c serum and mucosal IgG1 and 1gG2a, systemic CTL activity and Th1 and Th2 cytokine responses
upon internasal immunization

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK Intranasal pep- murine(H-2D%) [Porgador (1997)]

tide with cholera
toxin as a mucosal

adjuvant
I11B peptide referred to as R15K
Peptide-speci£c CTLs were induced after in vitro restimulation with peptide-pulsed targets
R15K was superior at inducing CTL compared to the RGPGRAFVTI, in contrast to the £ndings of Nehete et al.
Memory CTL responses were induced

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK Rec vaccinia ex- (H-2D%) [Chiba (1999)]
pressing HIV-1 P18

I11B in an H1 in-
auenza hemagglu-

tinin (HA) gene
cassette
Vaccine was capable of priming P18111B specifc CTL in BALB/c mice, but could not induce a P18111B-specifc antibody response
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(308-322)

gp120() RIHIGPGRAFYTTKN V3 loop peptides murine(H-2D%) [Casement (1995)]
V3 peptides from MN and SC induce murine CTL that are cross-reactive with diverse strains

gp160(308-322)

gp120(313-327 MN) RIHIGPGRAFYTTKN MN rgp120 with murine(H-2D%) [Newman (1997)]
QS-21 adjuvant
MN vaccine induced CTL reactive with MN, I1I1B and RF vaccinia-expressed Env, but not this peptide

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK I1IB rgp120 with murine(H-2D%) [Newman (1997)]
QS-21 adjuvant
I11B vaccine induced I11B type-speci£c CTL to this peptide (P18), and an additional Env CTL response that was cross-reactive

gp160(308-322)

gp120(315-329) RIQRGPGRAFVTIGK vaccinia 111B gp160  murine(H-2D%) [Takahashi (1988)]
V3 loop CTL response in mice vaccinated with gp160

gp160(308-322)

gp120(315-329) RIQRGPGRAFVTIGK 18I11B peptides murine BALB/c(H- [Fukasawa (1998)]
coated with peptide  2D9)

The peptide RIQRGPGRAFVTIGK was incorporated into liposomes and given as a subcutaneous injection, which induces a MHC

class I restricted CTL response in mice

Liposomes coated with oligomannose show no toxicity and can elicit a potent CTL response upon a single subcutaneous infection,

while non-coated liposomes do not, suggesting that oligomannose may be a good adjuvant for CTL responses

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK rec vaccinia gp160  murine(H-2D%:4, [Shirai (1996)]
H-2%)
Multiple murine MHC can cross-present this epitope (P18) and HP53, DRVIEVVQGAYRAIR, to specifc CTL

gp160(309-317)

gp120(310-318 SF2) IYIGPGRAF HIV-1 infection human(A*2402) [Ikeda-Moore (1997)]

De£ned using reverse immunogenetics — 59 HLA-A*2402 binding peptides were predicted by searching for A*2402 anchors in HIV
proteins (Tyr at 2, and Phe, Leu or lle at the C term) — 53 of the 59 peptides bound A*2402

This peptide induced CTL in 1/4 HIV-1+ people tested

IYIGPGRAF bound to A*2402 strongly, the epitope can be processed in a vaccinia construct and presented — no speci£c CTL clones
were obtained

gp160(310-323)

gp120(315-328 MN) HIGPGRAFYTTKNI vCP205, canary pox murine(H-2D%) [Arp (1999)]
vector, MN gp120
+ Gag/Pro IlIB,
HIV-1 pseudovirion
boost
Epitope p97: HIV-1 pseudovirion boost enhanced the CTL to this epitope in immunized BALB/ ¢ mice as measured by CTL lysis
and IFN gamma production
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gpl160(311-319)

gp120(312-320 SF2) IGPGRAFHT DNA gp120- murine(D%) [Selby (1997)]
plasmid
immunization
Murine CTL response to peptide observed after immunization with DNA plasmid containing HIV-1 (SF2) gp120 gene regulated by
bacteriophage T7 promoter
CTL response required coadministration of rec vaccinia virus expressing T7 RNA polymerase or T7 RNA polymerase soluble protein

gpl160(311-319)

gp120() IGPGRAFHT gpl120(SF2) DNA murine(H-2D%) [Barnett (1997)]
vaccine, rgp120

protein boost
CTL were induced by vaccine, and restimulated in vitro with V3 peptide

DNA vaccine with protein boost stimulated both CTL and antibodies
Strains SF2 (IGPGRAFHT), US4 (IGPGRAFYA), and CM235 (IGPGQVFYR) were tested

gp160(311-320)

gpl160(318-327 11IB) RGPGRAFVTI DNA gp160 plas- Macaca fuscata() [Okuda (1997)]
mid + peptide boost

Murine BALB/c (H-2%) and macaque both showed highest level of CTL vaccine response when a DNA vaccine was boosted with a
peptide including four peptide subtypes of the V3 region, HPG-30 and a fragment of the CD4 binding region

gp160(311-320)

gp120(318-327) RGPGRAFVTI HIV-1 infection human() [Kmieciak (1998)]

Increased CTL response to cells expressing a VV construct AV3 mutant compared with a full-length env gene product
This epitope doesn,,t have A2 anchors, but has features that confer promiscuous A2 binding, which may relate to the inhibitory effect
seen in this paper

gp160(311-320)

Env() RGPGRAFVTI I11B DNA vaccine murine BALB/c() [Lu (1999)]
with MIP-1alpha

expression vector

A MIP-1 alpha expression plasmid increased the CTL response to this DNA vaccine, as well as the T help response, presumably by
the MIP-1 alpha interacting with T lymphocytes and macrophages

gp160(311-320)

gpl160(318-327 11IB) RGPGRAFVTI CTL line from HIV-  human(A*0201) [Alexander-Miller (1996)]
donor

e This immunogenic peptide does not have the known binding motif for A2.1
e The same optimal peptide for this human HLA-A2.1 epitope was observed for a murine H-2 D¢ epitope

gp160(311-320)

gp120(311-320 11IB) RGPGRAFVTI ? human(A*0201) [Brander & Goulder(2001)]
C. Brander notes this is an A*0201 epitope
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(311-320)

gpl160(318-327 111IB) RGPGRAFVTI vaccinia 111B gp160 human(A2) [Achour (1996)]

Individual was immunized with rec vaccinia gp160 111B and boosted with purifed gp160

Lysis only occurs with 111B P18 peptide pulsed onto autologous targets; MN, RF, SIMI P18 peptides fail to stimulate CTL
Restimulating immune cells from gp160 I11B vaccinees with MN, RF, or SIMI P18 did not enhance the MN, RF, or SIMI specifc
CTL response

gp160(311-320)

gp160(318-327 SIMI) MGPKRAFYAT vaccinia SIMI human(A2) [Achour (1996)]
gpl160

Individual was immunized with rec vaccinia gp160 SIMI and boosted with purifed recombinant gp160 SIMI

P18 MN and RF peptides were able to stimulate the HIV-specifc CTL that arose in response to the SIMI vaccination, thus the P18

MN peptide (IGPGRAFYTT) and the P18 RF peptide (KGPGRVIYAT) could cross-react

The P18 111B peptide does not cross-react (RGPGRAFVTI in the epitope region)

gplGO SIMI primed immune cells could generate a signi£cantly broader speci£city when stimulated with P18 MN or P18RF peptides,
ut not P18 I11B

gp160(311-320)

gp160(318-327 I1IB) RGPGRAFVTI I1IB peptide murine(D) [Nehete (1995)]

RGPGRAFVTI was de£ned as the optimal peptide for vaccination, out of RIQRGPGRAFVTIGK
This peptide, in a carrier-free form in Freund’s adjuvant, could stimulate Env speci£c CTL in BALB/c mice

gp160(311-320)

gpl60(318-327 11IB) RGPGRAFVTI I1IB peptide murine(D%) [Takahashi (1993)]
Successful priming with vaccination of peptide pulsed splenic dendritic cells

gp160(311-320)

gpl160(318-327 11IB) RGPGRAFVTI I1IB peptide murine(D%) [Takahashi (1996)]

Exposure of CD8+ CTL to free peptide corresponding to the epitope results in strong inhibition of the CTL response to targets
presensitized with the same peptide

The authors propose this is due to a “self-veto*’, where the CTL is inactivated by a CD8+ cell carrying the appropriate peptide-MHC
complex
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(311-320)

Env(318-327) RGPGRAFVTI murine(H-2%) [Lopez (2000)]

A series of protease and proteasome inhibitors was used to identify elements of the processing pathway of this epitope, called p18,
both from within Env and from within a chimeric hepatitis B protein which allows proper processing

Lactacystin, a proteasome inhibitor, partially inhibits endogenous processing of p18 epitope suggesting both a proteasome pathway
and an additional pathway can be used

Both TAP dependent and TAP-independent pathways can be used

1,10-phenanthrolin (metallopeptidases inhibitor) blocks epitope presentation demonstrating metalloproteinase processing in the
Tap-dependent pathway

The Tap-independent pathway does not involve processing by metalloproteinases

This epitope is immunodominant in mice, and is presented by multiple human HLA alleles — it as been suggested that the high
processing effciency of this epitope might result in poor presentation of co-expressed epitopes

gp160(311-320)

gp120() RGPGRAFVTI Polyepitope encod-  murine(H-2¢) [Hanke (1998b), Hanke
ing DNA in VVA (1998a)]

This murine epitope was incorporated into a vaccine of CTL epitopes expressed together including 20 HIV epitopes recognized by
humans from 12 HLA types, one murine HIV epitope and three macaque HIV epitopes, delivered in a vaccinia virus Ankara (VVA)

construct L . . . . .
The murine vaccination was more effective at generating CTL when given i.v. rather than i.m.

gp160(311-320)

gp160(318-327 11IB) RGPGRAFVTI Combination pep- murine BALB/c(H- [Hamajima (1997)]
tide vaccine 29)
B cell epitope HGP-30 also serves as a CTL epitope

Vaccine combined HGP-30, V3 loop peptide variants, and CD4 binding site peptide
IL-12 expression plasmid included with the vaccination enhanced the CTL response

gp160(311-320)

gpl60(318-327 111IB) RGPGRAFVTI HIV-1 DNA vac- murine(H-24) [Arai (2000)]
cine (gp160-CMV)

with 8 Br-cAMP as
adjuvant

Low-dosage 8 Br-cAMP given in combination with a DNA vaccine to BALB/c mice increased 1gG and sIgA levels, and enhanced
Th1, Th2 and CTL activity — the adjuvant activity may be mediated by activation of the CMV promotor in the DNA vaccine

gp160(311-320)

gp120(318-327 11IB) RGPGRAFVTI rec vaccinia-gp160  murine(H-2¢) [Goletz (1997)]

Anthrax lethal toxin can deliver proteins to the cytosol of eukaryotic cells
A fusion protein linking the delivery domain of the anthrax protein to gp120 achieved cellular uptake, and gp120 was processed
allowing presentation of this V3 epitope to CTL in vitro
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Author Location Sequence Immunogen Species(HLA) References

gp160(311-320)

gp120(318-327 11IB) RGPGRAFVTI vaccinia I11B gp160  murine(H-2%4P:%) [Shirai (1997)]

Three class | MHC, H-24P% that differ in sequence and serology, cross-present this peptide to T cells of each of the other haplotypes
The amino acids R, F, and | are each critical for strong CTL activity with all three MHC molecules

gp160(311-320)

gp160() RGPGRAFVTI Polyepitope encod-  murine(H-2%17) [Hanke (1998a)]
ing DNA expressed
in modi£ed virus
Ankara (MVA)

DNA vectors

MVA is an attenuated vaccinia that can not replicate in mammalian cells — strings of CTL epitopes were delivered and expressed in a

MVA DNA vector . . I
~ IFN and CTL activity were induced after a single vaccination

An MVA boost enhanced the response

gp160(311-320)

gp160() RGPGRAFVTI Env DNA . murine(H-2d) [Gherardi (2000)]
prime/boost with

IL-12

Induction of HIV-1 specifc CD8 gamma IFN secreting cells was enhanced when IL-12 and Env were given together in a prime,
followed by a VV expressing Env boost

If IL-12 was also delivered as a boost from the viral vector, impairment of the IL-12 effects was noted, indicating that the vaccination
schedule can be a critical parameter for success with DNA and vaccinia vectors used in combination with immunomodulators

The negative effect observed when IL-12 was delivered with the boost involved nitric oxide

gp160(311-320)

Env() RGPGRAFVTI DNA vaccine
pCMV16011IB/REV

with IL-15 and IL-2
or IL-12 expression
plasmids

Intranasal immunization of BALB/c mice with HIV DNA and IL-15 plasmid induced increased Thl and CTL responses
Co-administration of IL-15 with IL-12 or IL-2 plasmids did not alter the effect of IL-15

Both the CTL (peptide pulsed targets) and DTH response (injection of peptide into footpad) to this peptide was monitored

The Ab response to NNTRKSIRIQRGPGRAFVTIGKIGN was monitored, and IL-15 co-administration resulted in a decrease in the
1gG1/1gG2a ratio

murine(H-2d) [Xin (1999)]

gp160(311-320)

Env() RGPGRAFVTI HIV-1 peptide p18 murine(H-2d) [Villacres &
in vaccinia (vp18) Bergmann(1999)]
or Sindbis (SINp18)
vector

HIV-1 epitope p18 was expressed in two different vaccine vectors and the CTL response was compared in BALB/c mice

Class | tetramer staining showed that up to 13% of the CD8+ splenocytes were p18 speci£c in the acute response using vaccinia, only
4% using Sindbis

vp18 had more gamma IFN secreting splenocytes and activated CD4+ and CD8+ T cells

The overall decline in CD8+ T cells in the transition into memory was 2-3 fold for both vectors

Sindbis virus recombinants induced protective memory cytotoxic T cells, although reduced quantitatively, without vaccinia associated
inmamation and replication 5g
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Author Location Sequence Immunogen Species(HLA) References

gp160(311-320)

Env() IGPGRARYAR MVA gp160 89.6 murine BALB/c(H- [Belyakov (1998b)]
2D)

Recombinant modifed vaccinia virus Ankara (MVA), an attenuated vaccina which has lost the ability to replicate in mammalian

cells, was used as the live vector for this vaccine study

A single intrarectal mucosal immunization resulted in long lasting mucosal CTL responses and production of proineammatory

cytokines in mucosal sites, indicating that MVA was as effective in inducing mucosal CTL as replicating recombinant vaccinia

gp160(311-320)

Env() IGPGRARYAR HIV peptide murine BALB/c(H- [Belyakov (1998a)]
PCLUS3-1811IB 2D)

HIV protection and mucosal CTL response was studied —an HIV peptide immunogen could protect against gp160 expressing vaccinia

in a murine intrarectal challenge system in which neutralizing Abs did not play a role, demonstrating mucosal CTL at the site of

exposure can be protective

gp160(311-320)

gp120() IGPGRAFYTT B. abortus-peptide murine(H-2D%) [Lapham (1996)]
conjugate
B. abortus-peptide conjugate induced a virus-speci£c CTL response in CD4+ lymphocyte depleted mice

gp160(311-320)

gp160() RGPGRAFVTI rec non-replicating murine(H-2D%) [Bruce (1999)]

adenoviruses
(RAd501 (env)

and RAd46 (rev) or
RAd142 (env+rev))

A good HIV-1 Env immune response using non-replicating adenovirus vectors in BALB/c mice is dependent upon the presence of
the stimulatory tat/rev 5‘splice-donor site sequence and the presence of Rev

Administration of monocistronic RAd501 expressing env and RAd46 expressing rev resulted in a positive CTL response, but required
two immunizations for a CTL response comparable to that induced by the bicistronic virus RAd142

Administration of RAd501 alone gave a low CTL response, but no humoral response, suggesting a lower level of antigen may be
required to stimulate CTL

gp160(311-320)

gp120() IGPGRAFYTT B. abortus-peptide murine(H-2D%) [Lapham (1996)]
conjugate
B. abortus-peptide conjugate induced a virus-speci£c CTL response in CD4+ lymphocyte depleted mice

gp160(311-320)

gp160(318-327 111B) RGPGRAFVTI peptide murine(H-2D%) [Takeshita (1995)]
XGPXRXXXXI are critical for binding, consistent with H-2D¢ motif XGPX(RKH)XXX(X)(LIF)

60
DEC 2000



HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(311-320)

Env() RGPGRAFTVTI multi-epitope DNA  murine(H-2D?) [Hanke & McMichael(1999),
vaccine Hanke (1999)]

Vaccinated mice elicited a CTL response to a gene gun-delivered multiepitope vaccine to two epitopes studied that are known to elicit
CTL in mice: SYIPSAEKI from Plasmodium berghei and RGPGRAFTVTI from HIV-1 Env

Different vaccination protocols were tested and it was found that a gene gun mediated delivery followed by an MVA boost was as
good as i. m. immunization followed by a MVA boost — this is advantageous as gene gun delivery requires far less DNA than i.m.
DNA priming

CTL activity was high (60% - 70% specifc lysis at effector target) when vaccinated with a single gene gun immunization and an
MVA boost, and improved with two gene gun vaccinations

gp160(311-320)

gp160(318-327 11IB) RGPGRAFVTI A rapidly degraded  murine(L%) [Tobery & Siliciano(1997)]
form of Env

An HIV-1 Env vaccine was targeted for rapid cytoplasmic degradation

The rapidly degraded form rapidly stimulated CTL to this peptide, faster than the normal vaccinia-env

The rapidly degraded form also stimulated greater specif£c CTL lysis and higher CTLp frequencies than normal Env
Similar results were obtained for a Nef protein designed for rapid degradation

gp160(314-322)

gp120(314-322) GRAFVTIGK no CTL shown human(B27) [Jardetzky (1991)]
Study of peptide binding to HLA-B27
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Table 7: All De£ned Epitopes within the 20mer, regardless of HLA type

HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(308-322)

gp160() RIHIGPGRAFYTTKN Immunization with  human() [Pinto (1999)]
HIV Env peptides

in Montanide ISA
51

e Peptide P18: Eight HIV+ individuals were vaccinated with peptides containing specifc T helper, CTL and Ab epitopes in a Phase |

trial

e Four displayed a 4-fold increase in PCLUS 3-18 MN-specifc T helper responses
e One patient developed a new, sustained P18MN-peptide-specif£c CTL response — the patient‘s HLA haplotype was A2,30; B53,7;

Cw2,4, and anti-HLA A2 antibody did not inhibit the response, suggesting it was not A2

e Patients with low baseline Ab levels developed an increase of neutralizing Ab titers
o No signifcant change was observed in plasma HIV viral loads and CD4 cell counts

gp160(308-322)

gp120() RIHIGPGRAFYTTKN HIV-1 infection chimpanzee() [Lubeck (1997)]

e Epitope-specifc CTL detected in chimpanzees immunized with adenovirus-HIV-1 MN gp160 recombinant
e CTL response may account for protection against subsequent HIV-1 SF2 challenge in a chimpanzee lacking neutralizing antibodies

gp160(308-322)

gp120(315-329 111B)  RIQRGPGRAFVTIGK HIV exposure human() [Pinto (1995)]

e CTL and T helper cell reactivity in healthcare workers exposed to HIV

gp160(308-322)

gp120(313-327 MN)  RIHIGPGRAFYTTKN HIV exposure human() [Pinto (1995)]

e CTL and T helper cell reactivity in healthcare workers exposed to HIV

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK vaccinia I11B gp160  human(All) [Achour (1994)]

e One of 3 HLA type restrictions associated with this peptide

gp160(308-322)

gp120(315-329 BRU) RIQRGPGRAFVTIGK HIV-1 infection human(A2) [Dadaglio (1991)]

e De£ned through blocking CTL activity, and Env deletions

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK HIV-1 infection human(A2) [Clerici (1991)]

o Helper and cytotoxic T cells can be stimulated by this peptide (P18)

gp160(308-322)

gp120(315-329 111B) RIQRGPGRAFVTIGK gp160 vaccinia human(A2, A3) [Achour (1993)]

e Two of 3 HLA type restrictions associated with this peptide

gp160(308-322)

gp120(315-329 I11B)  RIQRGPGRAFVTIGK 1B peptide murine(D%) [Takahashi (1989a)]

e R(8) F(10) MHC/peptide interaction
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(308-322)

gp160(308-322)

gp120(315-329 111B) RIQRGPGRAFVTIGK I1IB peptide murine(D%) [Sastry (1992)]

Free peptide injected into the footpad of a mouse could stimulate speci£c CTL

gp120(315-329 111B) RIQRGPGRAFVTIGK peptide murine(D%) [Ahlers (1997b)]
immunization

PCLUS 3-18MN synthetic peptide vaccine construct contained T1 helper epitope covalently linked to truncated P18 CTL epitope
A substitution in the T1 peptide stimulated an enhanced Th response and class 11 binding speci£city, which in turn enhanced CTL
induction by vaccine

Construct PCLUS 3-18MN is currently in a phase | vaccine clinical trial

gp160(308-322)

gp160(308-322)

gp160(308-322)

gp160(308-322)

gp120(313-327 MN) RIHIGPGRAFYTTKN MN gp160 vaccinia murine(D?) [Takahashi (1989b)]

Y (11 MN) exchange with V(11 I11B) interchanges specifcities

gp120(313-327 111B MN RF) SITKGPGRVIYATGQ RF gp160 vaccinia murine(D?) [Takahashi (1992)]

Comparison of MN, I11B, and RF speci£cities, position 11 is critical

gp120() RIQRGPGRAFVTIGK Pr55 gag-env VLPs murine(H-2%) [Deml (1997)]

Env bound to virus-like particles (VLPs) can elicit a CTL response that is dependent on the amount of Env presented on the VLP

gp120(313-327 MN) RIHIGPGRAFYTTKN DNA immunization murine BALB/c(H-  [Fomsgaard (1998a)]
29)

Enhanced B and CTL responses to the V3 region occur following epidermal immunization by gene gun with a chimeric DNA vaccine
of V3-hepatitis B surface antigen relative to a gp160 plasmid vaccine

gp160(308-322)

gp120(313-327 MN) RIHIGPGRAFYTTKN peptide vaccine murine BALB/c(H- EAghglersj](lg%), Ahlers
2% 1997a

Vaccine constructs containing helper, antibody and CTL peptide epitopes induce strong Th1l, CTL and NAb responses against the
autologous HIV-1 virus

The peptide CTL response was as cross-reactive as one elicited by a vaccinia construct expressing rgp160 MN

GM-CSF and IL-12 were the two cytokines most effective for inducing and boosting CTLs

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK V3:Ty-Virus-like murine(H-2¢) [Layton (1993)]
particles

V3-Ty-Virus-like particles can induce type-speci£c CTL in mice in the absence of adjuvant
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Author Location Sequence Immunogen Species(HLA) References

gp160(308-322)

gp120(315-329 11I1B) RIQRGPGRAFVTIGK vaccinia 111B gp160  murine(H-24-p-%-9) EShira)i](1992), Shirai
1993

e In a murine system multiple class | molecules can present this peptide, called P18, to CTL, including H-2D¢, H-2D?, H-2D¢?, H-2L¢
e The MHC class | molecule D? as well as H-279, were found to present peptides P18 and HP53
e The V-3 usage in T cells showing cross-reaction between these two peptides was conserved for H-2%%?_ but not in H-24

gp160(308-322)

gp160(308-322)

gp120() RIQRGPGRAFVTIGK gag-V3 fusion murine(H-2d) [Griffths (1993)]

Gag-V3 fusion protein immunization elicited V3 CTL response in mice

gp120() RIQRGPGRAFVTIGK DNA vaccine pV1J- murine(H-2d) [Barouch (1998)]
gpl120

This study showed that a response to an HIV-1 DNA vaccine could be either augmented or suppressed by plasmid Cytokine/lg
administration

gp160(308-322)

gp160() RIHIGPGRAFYTTKN DNA vaccine, MN murine BALB/c and [Fomsgaard (1998b)]
gp160 C57/BL6(H-2d and
H-2b)

CTL responses to a primary gene gun vaccination were rapid and strong for several methods of vaccinations: i.m., bupivacaine
pretreatment, cardiotoxin pretreatment or gene gun — the CTL response was more rapid and consistent than the antibody response

gp160(308-322)

gp160() GIHIGPGRAFYAARK HIV-gp160, an Env.  murine(H-2D%) [Morris (2000)]
CTL epitope (E7),
and the mucosal ad-
juvant LT(R192G)

LT(R192G) induces gp160-speci£c serum and mucosal IgG1 and 1gG2a, systemic CTL activity and Th1 and Th2 cytokine responses
upon internasal immunization

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK Intranasal pep- murine(H-2D%) [Porgador (1997)]

tide with cholera
toxin as a mucosal

adjuvant
I11B peptide referred to as R15K
Peptide-speci£c CTLs were induced after in vitro restimulation with peptide-pulsed targets
R15K was superior at inducing CTL compared to the RGPGRAFVTI, in contrast to the £ndings of Nehete et al.
Memory CTL responses were induced

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK Rec vaccinia ex- (H-2D%) [Chiba (1999)]
pressing HIV-1 P18

I11B in an H1 in-
auenza hemagglu-

tinin (HA) gene
cassette
Vaccine was capable of priming P18111B specifc CTL in BALB/c mice, but could not induce a P18111B-specifc antibody response
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(308-322)

gp120() RIHIGPGRAFYTTKN V3 loop peptides murine(H-2D%) [Casement (1995)]
V3 peptides from MN and SC induce murine CTL that are cross-reactive with diverse strains

gp160(308-322)

gp120(313-327 MN) RIHIGPGRAFYTTKN MN rgp120 with murine(H-2D%) [Newman (1997)]
QS-21 adjuvant
MN vaccine induced CTL reactive with MN, I1I1B and RF vaccinia-expressed Env, but not this peptide

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK I1IB rgp120 with murine(H-2D%) [Newman (1997)]
QS-21 adjuvant
I11B vaccine induced I11B type-speci£c CTL to this peptide (P18), and an additional Env CTL response that was cross-reactive

gp160(308-322)

gp120(315-329) RIQRGPGRAFVTIGK vaccinia 111B gp160  murine(H-2D%) [Takahashi (1988)]
V3 loop CTL response in mice vaccinated with gp160

gp160(308-322)

gp120(315-329) RIQRGPGRAFVTIGK 18I11B peptides murine BALB/c(H- [Fukasawa (1998)]
coated with peptide  2D9)

The peptide RIQRGPGRAFVTIGK was incorporated into liposomes and given as a subcutaneous injection, which induces a MHC

class I restricted CTL response in mice

Liposomes coated with oligomannose show no toxicity and can elicit a potent CTL response upon a single subcutaneous infection,

while non-coated liposomes do not, suggesting that oligomannose may be a good adjuvant for CTL responses

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK rec vaccinia gp160  murine(H-2D%:4, [Shirai (1996)]
H-2%)
Multiple murine MHC can cross-present this epitope (P18) and HP53, DRVIEVVQGAYRAIR, to specifc CTL

gp160(309-317)

gp120(310-318 SF2) IYIGPGRAF HIV-1 infection human(A*2402) [Ikeda-Moore (1997)]

De£ned using reverse immunogenetics — 59 HLA-A*2402 binding peptides were predicted by searching for A*2402 anchors in HIV
proteins (Tyr at 2, and Phe, Leu or lle at the C term) — 53 of the 59 peptides bound A*2402

This peptide induced CTL in 1/4 HIV-1+ people tested

IYIGPGRAF bound to A*2402 strongly, the epitope can be processed in a vaccinia construct and presented — no speci£c CTL clones
were obtained

gp160(310-323)

gp120(315-328 MN) HIGPGRAFYTTKNI vCP205, canary pox murine(H-2D%) [Arp (1999)]
vector, MN gp120
+ Gag/Pro IlIB,
HIV-1 pseudovirion
boost
Epitope p97: HIV-1 pseudovirion boost enhanced the CTL to this epitope in immunized BALB/ ¢ mice as measured by CTL lysis
and IFN gamma production
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gpl160(311-319)

gp120(312-320 SF2) IGPGRAFHT DNA gp120- murine(D%) [Selby (1997)]
plasmid
immunization
Murine CTL response to peptide observed after immunization with DNA plasmid containing HIV-1 (SF2) gp120 gene regulated by
bacteriophage T7 promoter
CTL response required coadministration of rec vaccinia virus expressing T7 RNA polymerase or T7 RNA polymerase soluble protein

gpl160(311-319)

gp120() IGPGRAFHT gpl120(SF2) DNA murine(H-2D%) [Barnett (1997)]
vaccine, rgp120

protein boost
CTL were induced by vaccine, and restimulated in vitro with V3 peptide

DNA vaccine with protein boost stimulated both CTL and antibodies
Strains SF2 (IGPGRAFHT), US4 (IGPGRAFYA), and CM235 (IGPGQVFYR) were tested

gp160(311-320)

gpl160(318-327 11IB) RGPGRAFVTI DNA gp160 plas- Macaca fuscata() [Okuda (1997)]
mid + peptide boost

Murine BALB/c (H-2%) and macaque both showed highest level of CTL vaccine response when a DNA vaccine was boosted with a
peptide including four peptide subtypes of the V3 region, HPG-30 and a fragment of the CD4 binding region

gp160(311-320)

gp120(318-327) RGPGRAFVTI HIV-1 infection human() [Kmieciak (1998)]

Increased CTL response to cells expressing a VV construct AV3 mutant compared with a full-length env gene product
This epitope doesn,,t have A2 anchors, but has features that confer promiscuous A2 binding, which may relate to the inhibitory effect
seen in this paper

gp160(311-320)

Env() RGPGRAFVTI I11B DNA vaccine murine BALB/c() [Lu (1999)]
with MIP-1alpha

expression vector

A MIP-1 alpha expression plasmid increased the CTL response to this DNA vaccine, as well as the T help response, presumably by
the MIP-1 alpha interacting with T lymphocytes and macrophages

gp160(311-320)

gpl160(318-327 11IB) RGPGRAFVTI CTL line from HIV-  human(A*0201) [Alexander-Miller (1996)]
donor

e This immunogenic peptide does not have the known binding motif for A2.1
e The same optimal peptide for this human HLA-A2.1 epitope was observed for a murine H-2 D¢ epitope

gp160(311-320)

gp120(311-320 11IB) RGPGRAFVTI ? human(A*0201) [Brander & Goulder(2001)]
C. Brander notes this is an A*0201 epitope
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(311-320)

gpl160(318-327 111IB) RGPGRAFVTI vaccinia 111B gp160 human(A2) [Achour (1996)]

Individual was immunized with rec vaccinia gp160 111B and boosted with purifed gp160

Lysis only occurs with 111B P18 peptide pulsed onto autologous targets; MN, RF, SIMI P18 peptides fail to stimulate CTL
Restimulating immune cells from gp160 I11B vaccinees with MN, RF, or SIMI P18 did not enhance the MN, RF, or SIMI specifc
CTL response

gp160(311-320)

gp160(318-327 SIMI) MGPKRAFYAT vaccinia SIMI human(A2) [Achour (1996)]
gpl160

Individual was immunized with rec vaccinia gp160 SIMI and boosted with purifed recombinant gp160 SIMI

P18 MN and RF peptides were able to stimulate the HIV-specifc CTL that arose in response to the SIMI vaccination, thus the P18

MN peptide (IGPGRAFYTT) and the P18 RF peptide (KGPGRVIYAT) could cross-react

The P18 111B peptide does not cross-react (RGPGRAFVTI in the epitope region)

gplGO SIMI primed immune cells could generate a signi£cantly broader speci£city when stimulated with P18 MN or P18RF peptides,
ut not P18 I11B

gp160(311-320)

gp160(318-327 I1IB) RGPGRAFVTI I1IB peptide murine(D) [Nehete (1995)]

RGPGRAFVTI was de£ned as the optimal peptide for vaccination, out of RIQRGPGRAFVTIGK
This peptide, in a carrier-free form in Freund’s adjuvant, could stimulate Env speci£c CTL in BALB/c mice

gp160(311-320)

gpl60(318-327 11IB) RGPGRAFVTI I1IB peptide murine(D%) [Takahashi (1993)]
Successful priming with vaccination of peptide pulsed splenic dendritic cells

gp160(311-320)

gpl160(318-327 11IB) RGPGRAFVTI I1IB peptide murine(D%) [Takahashi (1996)]

Exposure of CD8+ CTL to free peptide corresponding to the epitope results in strong inhibition of the CTL response to targets
presensitized with the same peptide

The authors propose this is due to a “self-veto*’, where the CTL is inactivated by a CD8+ cell carrying the appropriate peptide-MHC
complex
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Author Location Sequence Immunogen Species(HLA) References

gp160(311-320)

Env(318-327) RGPGRAFVTI murine(H-2%) [Lopez (2000)]

A series of protease and proteasome inhibitors was used to identify elements of the processing pathway of this epitope, called p18,
both from within Env and from within a chimeric hepatitis B protein which allows proper processing

Lactacystin, a proteasome inhibitor, partially inhibits endogenous processing of p18 epitope suggesting both a proteasome pathway
and an additional pathway can be used

Both TAP dependent and TAP-independent pathways can be used

1,10-phenanthrolin (metallopeptidases inhibitor) blocks epitope presentation demonstrating metalloproteinase processing in the
Tap-dependent pathway

The Tap-independent pathway does not involve processing by metalloproteinases

This epitope is immunodominant in mice, and is presented by multiple human HLA alleles — it as been suggested that the high
processing effciency of this epitope might result in poor presentation of co-expressed epitopes

gp160(311-320)

gp120() RGPGRAFVTI Polyepitope encod-  murine(H-2¢) [Hanke (1998b), Hanke
ing DNA in VVA (1998a)]

This murine epitope was incorporated into a vaccine of CTL epitopes expressed together including 20 HIV epitopes recognized by
humans from 12 HLA types, one murine HIV epitope and three macaque HIV epitopes, delivered in a vaccinia virus Ankara (VVA)

construct L . . . . .
The murine vaccination was more effective at generating CTL when given i.v. rather than i.m.

gp160(311-320)

gp160(318-327 11IB) RGPGRAFVTI Combination pep- murine BALB/c(H- [Hamajima (1997)]
tide vaccine 29)
B cell epitope HGP-30 also serves as a CTL epitope

Vaccine combined HGP-30, V3 loop peptide variants, and CD4 binding site peptide
IL-12 expression plasmid included with the vaccination enhanced the CTL response

gp160(311-320)

gpl60(318-327 111IB) RGPGRAFVTI HIV-1 DNA vac- murine(H-24) [Arai (2000)]
cine (gp160-CMV)

with 8 Br-cAMP as
adjuvant

Low-dosage 8 Br-cAMP given in combination with a DNA vaccine to BALB/c mice increased 1gG and sIgA levels, and enhanced
Th1, Th2 and CTL activity — the adjuvant activity may be mediated by activation of the CMV promotor in the DNA vaccine

gp160(311-320)

gp120(318-327 11IB) RGPGRAFVTI rec vaccinia-gp160  murine(H-2¢) [Goletz (1997)]

Anthrax lethal toxin can deliver proteins to the cytosol of eukaryotic cells
A fusion protein linking the delivery domain of the anthrax protein to gp120 achieved cellular uptake, and gp120 was processed
allowing presentation of this V3 epitope to CTL in vitro
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Author Location Sequence Immunogen Species(HLA) References

gp160(311-320)

gp120(318-327 11IB) RGPGRAFVTI vaccinia I11B gp160  murine(H-2%4P:%) [Shirai (1997)]

Three class | MHC, H-24P% that differ in sequence and serology, cross-present this peptide to T cells of each of the other haplotypes
The amino acids R, F, and | are each critical for strong CTL activity with all three MHC molecules

gp160(311-320)

gp160() RGPGRAFVTI Polyepitope encod-  murine(H-2%17) [Hanke (1998a)]
ing DNA expressed
in modi£ed virus
Ankara (MVA)

DNA vectors

MVA is an attenuated vaccinia that can not replicate in mammalian cells — strings of CTL epitopes were delivered and expressed in a

MVA DNA vector . . I
~ IFN and CTL activity were induced after a single vaccination

An MVA boost enhanced the response

gp160(311-320)

gp160() RGPGRAFVTI Env DNA . murine(H-2d) [Gherardi (2000)]
prime/boost with

IL-12

Induction of HIV-1 specifc CD8 gamma IFN secreting cells was enhanced when IL-12 and Env were given together in a prime,
followed by a VV expressing Env boost

If IL-12 was also delivered as a boost from the viral vector, impairment of the IL-12 effects was noted, indicating that the vaccination
schedule can be a critical parameter for success with DNA and vaccinia vectors used in combination with immunomodulators

The negative effect observed when IL-12 was delivered with the boost involved nitric oxide

gp160(311-320)

Env() RGPGRAFVTI DNA vaccine
pCMV16011IB/REV

with IL-15 and IL-2
or IL-12 expression
plasmids

Intranasal immunization of BALB/c mice with HIV DNA and IL-15 plasmid induced increased Thl and CTL responses
Co-administration of IL-15 with IL-12 or IL-2 plasmids did not alter the effect of IL-15

Both the CTL (peptide pulsed targets) and DTH response (injection of peptide into footpad) to this peptide was monitored

The Ab response to NNTRKSIRIQRGPGRAFVTIGKIGN was monitored, and IL-15 co-administration resulted in a decrease in the
1gG1/1gG2a ratio

murine(H-2d) [Xin (1999)]

gp160(311-320)

Env() RGPGRAFVTI HIV-1 peptide p18 murine(H-2d) [Villacres &
in vaccinia (vp18) Bergmann(1999)]
or Sindbis (SINp18)
vector

HIV-1 epitope p18 was expressed in two different vaccine vectors and the CTL response was compared in BALB/c mice

Class | tetramer staining showed that up to 13% of the CD8+ splenocytes were p18 speci£c in the acute response using vaccinia, only
4% using Sindbis

vp18 had more gamma IFN secreting splenocytes and activated CD4+ and CD8+ T cells

The overall decline in CD8+ T cells in the transition into memory was 2-3 fold for both vectors

Sindbis virus recombinants induced protective memory cytotoxic T cells, although reduced quantitatively, without vaccinia associated
inmamation and replication -0
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Author Location Sequence Immunogen Species(HLA) References

gp160(311-320)

Env() IGPGRARYAR MVA gp160 89.6 murine BALB/c(H- [Belyakov (1998b)]
2D)

Recombinant modifed vaccinia virus Ankara (MVA), an attenuated vaccina which has lost the ability to replicate in mammalian

cells, was used as the live vector for this vaccine study

A single intrarectal mucosal immunization resulted in long lasting mucosal CTL responses and production of proineammatory

cytokines in mucosal sites, indicating that MVA was as effective in inducing mucosal CTL as replicating recombinant vaccinia

gp160(311-320)

Env() IGPGRARYAR HIV peptide murine BALB/c(H- [Belyakov (1998a)]
PCLUS3-1811IB 2D)

HIV protection and mucosal CTL response was studied —an HIV peptide immunogen could protect against gp160 expressing vaccinia

in a murine intrarectal challenge system in which neutralizing Abs did not play a role, demonstrating mucosal CTL at the site of

exposure can be protective

gp160(311-320)

gp120() IGPGRAFYTT B. abortus-peptide murine(H-2D%) [Lapham (1996)]
conjugate
B. abortus-peptide conjugate induced a virus-speci£c CTL response in CD4+ lymphocyte depleted mice

gp160(311-320)

gp160() RGPGRAFVTI rec non-replicating murine(H-2D%) [Bruce (1999)]

adenoviruses
(RAd501 (env)

and RAd46 (rev) or
RAd142 (env+rev))

A good HIV-1 Env immune response using non-replicating adenovirus vectors in BALB/c mice is dependent upon the presence of
the stimulatory tat/rev 5‘splice-donor site sequence and the presence of Rev

Administration of monocistronic RAd501 expressing env and RAd46 expressing rev resulted in a positive CTL response, but required
two immunizations for a CTL response comparable to that induced by the bicistronic virus RAd142

Administration of RAd501 alone gave a low CTL response, but no humoral response, suggesting a lower level of antigen may be
required to stimulate CTL

gp160(311-320)

gp120() IGPGRAFYTT B. abortus-peptide murine(H-2D%) [Lapham (1996)]
conjugate
B. abortus-peptide conjugate induced a virus-speci£c CTL response in CD4+ lymphocyte depleted mice

gp160(311-320)

gp160(318-327 111B) RGPGRAFVTI peptide murine(H-2D%) [Takeshita (1995)]
XGPXRXXXXI are critical for binding, consistent with H-2D¢ motif XGPX(RKH)XXX(X)(LIF)
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gp160(311-320)

Env() RGPGRAFTVTI multi-epitope DNA  murine(H-2D?) [Hanke & McMichael(1999),
vaccine Hanke (1999)]

Vaccinated mice elicited a CTL response to a gene gun-delivered multiepitope vaccine to two epitopes studied that are known to elicit
CTL in mice: SYIPSAEKI from Plasmodium berghei and RGPGRAFTVTI from HIV-1 Env

Different vaccination protocols were tested and it was found that a gene gun mediated delivery followed by an MVA boost was as
good as i. m. immunization followed by a MVA boost — this is advantageous as gene gun delivery requires far less DNA than i.m.
DNA priming

CTL activity was high (60% - 70% specifc lysis at effector target) when vaccinated with a single gene gun immunization and an
MVA boost, and improved with two gene gun vaccinations

gp160(311-320)

gp160(318-327 11IB) RGPGRAFVTI A rapidly degraded  murine(L%) [Tobery & Siliciano(1997)]
form of Env

An HIV-1 Env vaccine was targeted for rapid cytoplasmic degradation

The rapidly degraded form rapidly stimulated CTL to this peptide, faster than the normal vaccinia-env

The rapidly degraded form also stimulated greater specif£c CTL lysis and higher CTLp frequencies than normal Env
Similar results were obtained for a Nef protein designed for rapid degradation

gp160(314-322)

gp120(314-322) GRAFVTIGK no CTL shown human(B27) [Jardetzky (1991)]
Study of peptide binding to HLA-B27
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Table 8: All De£ned Epitopes within the 20mer, regardless of HLA type

HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(308-322)

gp160() RIHIGPGRAFYTTKN Immunization with  human() [Pinto (1999)]
HIV Env peptides

in Montanide ISA
51

e Peptide P18: Eight HIV+ individuals were vaccinated with peptides containing specifc T helper, CTL and Ab epitopes in a Phase |

trial

e Four displayed a 4-fold increase in PCLUS 3-18 MN-specifc T helper responses
e One patient developed a new, sustained P18MN-peptide-specif£c CTL response — the patient‘s HLA haplotype was A2,30; B53,7;

Cw2,4, and anti-HLA A2 antibody did not inhibit the response, suggesting it was not A2

e Patients with low baseline Ab levels developed an increase of neutralizing Ab titers
o No signifcant change was observed in plasma HIV viral loads and CD4 cell counts

gp160(308-322)

gp120() RIHIGPGRAFYTTKN HIV-1 infection chimpanzee() [Lubeck (1997)]

e Epitope-specifc CTL detected in chimpanzees immunized with adenovirus-HIV-1 MN gp160 recombinant
e CTL response may account for protection against subsequent HIV-1 SF2 challenge in a chimpanzee lacking neutralizing antibodies

gp160(308-322)

gp120(315-329 111B)  RIQRGPGRAFVTIGK HIV exposure human() [Pinto (1995)]

e CTL and T helper cell reactivity in healthcare workers exposed to HIV

gp160(308-322)

gp120(313-327 MN)  RIHIGPGRAFYTTKN HIV exposure human() [Pinto (1995)]

e CTL and T helper cell reactivity in healthcare workers exposed to HIV

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK vaccinia I11B gp160  human(All) [Achour (1994)]

e One of 3 HLA type restrictions associated with this peptide

gp160(308-322)

gp120(315-329 BRU) RIQRGPGRAFVTIGK HIV-1 infection human(A2) [Dadaglio (1991)]

e De£ned through blocking CTL activity, and Env deletions

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK HIV-1 infection human(A2) [Clerici (1991)]

o Helper and cytotoxic T cells can be stimulated by this peptide (P18)

gp160(308-322)

gp120(315-329 111B) RIQRGPGRAFVTIGK gp160 vaccinia human(A2, A3) [Achour (1993)]

e Two of 3 HLA type restrictions associated with this peptide

gp160(308-322)

gp120(315-329 I11B)  RIQRGPGRAFVTIGK 1B peptide murine(D%) [Takahashi (1989a)]

e R(8) F(10) MHC/peptide interaction

74
DEC 2000



HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(308-322)

gp160(308-322)

gp120(315-329 111B) RIQRGPGRAFVTIGK I1IB peptide murine(D%) [Sastry (1992)]

Free peptide injected into the footpad of a mouse could stimulate speci£c CTL

gp120(315-329 111B) RIQRGPGRAFVTIGK peptide murine(D%) [Ahlers (1997b)]
immunization

PCLUS 3-18MN synthetic peptide vaccine construct contained T1 helper epitope covalently linked to truncated P18 CTL epitope
A substitution in the T1 peptide stimulated an enhanced Th response and class 11 binding speci£city, which in turn enhanced CTL
induction by vaccine

Construct PCLUS 3-18MN is currently in a phase | vaccine clinical trial

gp160(308-322)

gp160(308-322)

gp160(308-322)

gp160(308-322)

gp120(313-327 MN) RIHIGPGRAFYTTKN MN gp160 vaccinia murine(D?) [Takahashi (1989b)]

Y (11 MN) exchange with V(11 I11B) interchanges specifcities

gp120(313-327 111B MN RF) SITKGPGRVIYATGQ RF gp160 vaccinia murine(D?) [Takahashi (1992)]

Comparison of MN, I11B, and RF speci£cities, position 11 is critical

gp120() RIQRGPGRAFVTIGK Pr55 gag-env VLPs murine(H-2%) [Deml (1997)]

Env bound to virus-like particles (VLPs) can elicit a CTL response that is dependent on the amount of Env presented on the VLP

gp120(313-327 MN) RIHIGPGRAFYTTKN DNA immunization murine BALB/c(H-  [Fomsgaard (1998a)]
29)

Enhanced B and CTL responses to the V3 region occur following epidermal immunization by gene gun with a chimeric DNA vaccine
of V3-hepatitis B surface antigen relative to a gp160 plasmid vaccine

gp160(308-322)

gp120(313-327 MN) RIHIGPGRAFYTTKN peptide vaccine murine BALB/c(H- EAghglersj](lg%), Ahlers
2% 1997a

Vaccine constructs containing helper, antibody and CTL peptide epitopes induce strong Th1l, CTL and NAb responses against the
autologous HIV-1 virus

The peptide CTL response was as cross-reactive as one elicited by a vaccinia construct expressing rgp160 MN

GM-CSF and IL-12 were the two cytokines most effective for inducing and boosting CTLs

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK V3:Ty-Virus-like murine(H-2¢) [Layton (1993)]
particles

V3-Ty-Virus-like particles can induce type-speci£c CTL in mice in the absence of adjuvant
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gp160(308-322)

gp120(315-329 11I1B) RIQRGPGRAFVTIGK vaccinia 111B gp160  murine(H-24-p-%-9) EShira)i](1992), Shirai
1993

e In a murine system multiple class | molecules can present this peptide, called P18, to CTL, including H-2D¢, H-2D?, H-2D¢?, H-2L¢
e The MHC class | molecule D? as well as H-279, were found to present peptides P18 and HP53
e The V-3 usage in T cells showing cross-reaction between these two peptides was conserved for H-2%%?_ but not in H-24

gp160(308-322)

gp160(308-322)

gp120() RIQRGPGRAFVTIGK gag-V3 fusion murine(H-2d) [Griffths (1993)]

Gag-V3 fusion protein immunization elicited V3 CTL response in mice

gp120() RIQRGPGRAFVTIGK DNA vaccine pV1J- murine(H-2d) [Barouch (1998)]
gpl120

This study showed that a response to an HIV-1 DNA vaccine could be either augmented or suppressed by plasmid Cytokine/lg
administration

gp160(308-322)

gp160() RIHIGPGRAFYTTKN DNA vaccine, MN murine BALB/c and [Fomsgaard (1998b)]
gp160 C57/BL6(H-2d and
H-2b)

CTL responses to a primary gene gun vaccination were rapid and strong for several methods of vaccinations: i.m., bupivacaine
pretreatment, cardiotoxin pretreatment or gene gun — the CTL response was more rapid and consistent than the antibody response

gp160(308-322)

gp160() GIHIGPGRAFYAARK HIV-gp160, an Env.  murine(H-2D%) [Morris (2000)]
CTL epitope (E7),
and the mucosal ad-
juvant LT(R192G)

LT(R192G) induces gp160-speci£c serum and mucosal IgG1 and 1gG2a, systemic CTL activity and Th1 and Th2 cytokine responses
upon internasal immunization

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK Intranasal pep- murine(H-2D%) [Porgador (1997)]

tide with cholera
toxin as a mucosal

adjuvant
I11B peptide referred to as R15K
Peptide-speci£c CTLs were induced after in vitro restimulation with peptide-pulsed targets
R15K was superior at inducing CTL compared to the RGPGRAFVTI, in contrast to the £ndings of Nehete et al.
Memory CTL responses were induced

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK Rec vaccinia ex- (H-2D%) [Chiba (1999)]
pressing HIV-1 P18

I11B in an H1 in-
auenza hemagglu-

tinin (HA) gene
cassette
Vaccine was capable of priming P18111B specifc CTL in BALB/c mice, but could not induce a P18111B-specifc antibody response
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(308-322)

gp120() RIHIGPGRAFYTTKN V3 loop peptides murine(H-2D%) [Casement (1995)]
V3 peptides from MN and SC induce murine CTL that are cross-reactive with diverse strains

gp160(308-322)

gp120(313-327 MN) RIHIGPGRAFYTTKN MN rgp120 with murine(H-2D%) [Newman (1997)]
QS-21 adjuvant
MN vaccine induced CTL reactive with MN, I1I1B and RF vaccinia-expressed Env, but not this peptide

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK I1IB rgp120 with murine(H-2D%) [Newman (1997)]
QS-21 adjuvant
I11B vaccine induced I11B type-speci£c CTL to this peptide (P18), and an additional Env CTL response that was cross-reactive

gp160(308-322)

gp120(315-329) RIQRGPGRAFVTIGK vaccinia 111B gp160  murine(H-2D%) [Takahashi (1988)]
V3 loop CTL response in mice vaccinated with gp160

gp160(308-322)

gp120(315-329) RIQRGPGRAFVTIGK 18I11B peptides murine BALB/c(H- [Fukasawa (1998)]
coated with peptide  2D9)

The peptide RIQRGPGRAFVTIGK was incorporated into liposomes and given as a subcutaneous injection, which induces a MHC

class I restricted CTL response in mice

Liposomes coated with oligomannose show no toxicity and can elicit a potent CTL response upon a single subcutaneous infection,

while non-coated liposomes do not, suggesting that oligomannose may be a good adjuvant for CTL responses

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK rec vaccinia gp160  murine(H-2D%:4, [Shirai (1996)]
H-2%)
Multiple murine MHC can cross-present this epitope (P18) and HP53, DRVIEVVQGAYRAIR, to specifc CTL

gp160(309-317)

gp120(310-318 SF2) IYIGPGRAF HIV-1 infection human(A*2402) [Ikeda-Moore (1997)]

De£ned using reverse immunogenetics — 59 HLA-A*2402 binding peptides were predicted by searching for A*2402 anchors in HIV
proteins (Tyr at 2, and Phe, Leu or lle at the C term) — 53 of the 59 peptides bound A*2402

This peptide induced CTL in 1/4 HIV-1+ people tested

IYIGPGRAF bound to A*2402 strongly, the epitope can be processed in a vaccinia construct and presented — no speci£c CTL clones
were obtained

gp160(310-323)

gp120(315-328 MN) HIGPGRAFYTTKNI vCP205, canary pox murine(H-2D%) [Arp (1999)]
vector, MN gp120
+ Gag/Pro IlIB,
HIV-1 pseudovirion
boost
Epitope p97: HIV-1 pseudovirion boost enhanced the CTL to this epitope in immunized BALB/ ¢ mice as measured by CTL lysis
and IFN gamma production
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gpl160(311-319)

gp120(312-320 SF2) IGPGRAFHT DNA gp120- murine(D%) [Selby (1997)]
plasmid
immunization
Murine CTL response to peptide observed after immunization with DNA plasmid containing HIV-1 (SF2) gp120 gene regulated by
bacteriophage T7 promoter
CTL response required coadministration of rec vaccinia virus expressing T7 RNA polymerase or T7 RNA polymerase soluble protein

gpl160(311-319)

gp120() IGPGRAFHT gpl120(SF2) DNA murine(H-2D%) [Barnett (1997)]
vaccine, rgp120

protein boost
CTL were induced by vaccine, and restimulated in vitro with V3 peptide

DNA vaccine with protein boost stimulated both CTL and antibodies
Strains SF2 (IGPGRAFHT), US4 (IGPGRAFYA), and CM235 (IGPGQVFYR) were tested

gp160(311-320)

gpl160(318-327 11IB) RGPGRAFVTI DNA gp160 plas- Macaca fuscata() [Okuda (1997)]
mid + peptide boost

Murine BALB/c (H-2%) and macaque both showed highest level of CTL vaccine response when a DNA vaccine was boosted with a
peptide including four peptide subtypes of the V3 region, HPG-30 and a fragment of the CD4 binding region

gp160(311-320)

gp120(318-327) RGPGRAFVTI HIV-1 infection human() [Kmieciak (1998)]

Increased CTL response to cells expressing a VV construct AV3 mutant compared with a full-length env gene product
This epitope doesn,,t have A2 anchors, but has features that confer promiscuous A2 binding, which may relate to the inhibitory effect
seen in this paper

gp160(311-320)

Env() RGPGRAFVTI I11B DNA vaccine murine BALB/c() [Lu (1999)]
with MIP-1alpha

expression vector

A MIP-1 alpha expression plasmid increased the CTL response to this DNA vaccine, as well as the T help response, presumably by
the MIP-1 alpha interacting with T lymphocytes and macrophages

gp160(311-320)

gpl160(318-327 11IB) RGPGRAFVTI CTL line from HIV-  human(A*0201) [Alexander-Miller (1996)]
donor

e This immunogenic peptide does not have the known binding motif for A2.1
e The same optimal peptide for this human HLA-A2.1 epitope was observed for a murine H-2 D¢ epitope

gp160(311-320)

gp120(311-320 11IB) RGPGRAFVTI ? human(A*0201) [Brander & Goulder(2001)]
C. Brander notes this is an A*0201 epitope
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(311-320)

gpl160(318-327 111IB) RGPGRAFVTI vaccinia 111B gp160 human(A2) [Achour (1996)]

Individual was immunized with rec vaccinia gp160 111B and boosted with purifed gp160

Lysis only occurs with 111B P18 peptide pulsed onto autologous targets; MN, RF, SIMI P18 peptides fail to stimulate CTL
Restimulating immune cells from gp160 I11B vaccinees with MN, RF, or SIMI P18 did not enhance the MN, RF, or SIMI specifc
CTL response

gp160(311-320)

gp160(318-327 SIMI) MGPKRAFYAT vaccinia SIMI human(A2) [Achour (1996)]
gpl160

Individual was immunized with rec vaccinia gp160 SIMI and boosted with purifed recombinant gp160 SIMI

P18 MN and RF peptides were able to stimulate the HIV-specifc CTL that arose in response to the SIMI vaccination, thus the P18

MN peptide (IGPGRAFYTT) and the P18 RF peptide (KGPGRVIYAT) could cross-react

The P18 111B peptide does not cross-react (RGPGRAFVTI in the epitope region)

gplGO SIMI primed immune cells could generate a signi£cantly broader speci£city when stimulated with P18 MN or P18RF peptides,
ut not P18 I11B

gp160(311-320)

gp160(318-327 I1IB) RGPGRAFVTI I1IB peptide murine(D) [Nehete (1995)]

RGPGRAFVTI was de£ned as the optimal peptide for vaccination, out of RIQRGPGRAFVTIGK
This peptide, in a carrier-free form in Freund’s adjuvant, could stimulate Env speci£c CTL in BALB/c mice

gp160(311-320)

gpl60(318-327 11IB) RGPGRAFVTI I1IB peptide murine(D%) [Takahashi (1993)]
Successful priming with vaccination of peptide pulsed splenic dendritic cells

gp160(311-320)

gpl160(318-327 11IB) RGPGRAFVTI I1IB peptide murine(D%) [Takahashi (1996)]

Exposure of CD8+ CTL to free peptide corresponding to the epitope results in strong inhibition of the CTL response to targets
presensitized with the same peptide

The authors propose this is due to a “self-veto*’, where the CTL is inactivated by a CD8+ cell carrying the appropriate peptide-MHC
complex
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(311-320)

Env(318-327) RGPGRAFVTI murine(H-2%) [Lopez (2000)]

A series of protease and proteasome inhibitors was used to identify elements of the processing pathway of this epitope, called p18,
both from within Env and from within a chimeric hepatitis B protein which allows proper processing

Lactacystin, a proteasome inhibitor, partially inhibits endogenous processing of p18 epitope suggesting both a proteasome pathway
and an additional pathway can be used

Both TAP dependent and TAP-independent pathways can be used

1,10-phenanthrolin (metallopeptidases inhibitor) blocks epitope presentation demonstrating metalloproteinase processing in the
Tap-dependent pathway

The Tap-independent pathway does not involve processing by metalloproteinases

This epitope is immunodominant in mice, and is presented by multiple human HLA alleles — it as been suggested that the high
processing effciency of this epitope might result in poor presentation of co-expressed epitopes

gp160(311-320)

gp120() RGPGRAFVTI Polyepitope encod-  murine(H-2¢) [Hanke (1998b), Hanke
ing DNA in VVA (1998a)]

This murine epitope was incorporated into a vaccine of CTL epitopes expressed together including 20 HIV epitopes recognized by
humans from 12 HLA types, one murine HIV epitope and three macaque HIV epitopes, delivered in a vaccinia virus Ankara (VVA)

construct L . . . . .
The murine vaccination was more effective at generating CTL when given i.v. rather than i.m.

gp160(311-320)

gp160(318-327 11IB) RGPGRAFVTI Combination pep- murine BALB/c(H- [Hamajima (1997)]
tide vaccine 29)
B cell epitope HGP-30 also serves as a CTL epitope

Vaccine combined HGP-30, V3 loop peptide variants, and CD4 binding site peptide
IL-12 expression plasmid included with the vaccination enhanced the CTL response

gp160(311-320)

gpl60(318-327 111IB) RGPGRAFVTI HIV-1 DNA vac- murine(H-24) [Arai (2000)]
cine (gp160-CMV)

with 8 Br-cAMP as
adjuvant

Low-dosage 8 Br-cAMP given in combination with a DNA vaccine to BALB/c mice increased 1gG and sIgA levels, and enhanced
Th1, Th2 and CTL activity — the adjuvant activity may be mediated by activation of the CMV promotor in the DNA vaccine

gp160(311-320)

gp120(318-327 11IB) RGPGRAFVTI rec vaccinia-gp160  murine(H-2¢) [Goletz (1997)]

Anthrax lethal toxin can deliver proteins to the cytosol of eukaryotic cells
A fusion protein linking the delivery domain of the anthrax protein to gp120 achieved cellular uptake, and gp120 was processed
allowing presentation of this V3 epitope to CTL in vitro
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(311-320)

gp120(318-327 11IB) RGPGRAFVTI vaccinia I11B gp160  murine(H-2%4P:%) [Shirai (1997)]

Three class | MHC, H-24P% that differ in sequence and serology, cross-present this peptide to T cells of each of the other haplotypes
The amino acids R, F, and | are each critical for strong CTL activity with all three MHC molecules

gp160(311-320)

gp160() RGPGRAFVTI Polyepitope encod-  murine(H-2%17) [Hanke (1998a)]
ing DNA expressed
in modi£ed virus
Ankara (MVA)

DNA vectors

MVA is an attenuated vaccinia that can not replicate in mammalian cells — strings of CTL epitopes were delivered and expressed in a

MVA DNA vector . . I
~ IFN and CTL activity were induced after a single vaccination

An MVA boost enhanced the response

gp160(311-320)

gp160() RGPGRAFVTI Env DNA . murine(H-2d) [Gherardi (2000)]
prime/boost with

IL-12

Induction of HIV-1 specifc CD8 gamma IFN secreting cells was enhanced when IL-12 and Env were given together in a prime,
followed by a VV expressing Env boost

If IL-12 was also delivered as a boost from the viral vector, impairment of the IL-12 effects was noted, indicating that the vaccination
schedule can be a critical parameter for success with DNA and vaccinia vectors used in combination with immunomodulators

The negative effect observed when IL-12 was delivered with the boost involved nitric oxide

gp160(311-320)

Env() RGPGRAFVTI DNA vaccine
pCMV16011IB/REV

with IL-15 and IL-2
or IL-12 expression
plasmids

Intranasal immunization of BALB/c mice with HIV DNA and IL-15 plasmid induced increased Thl and CTL responses
Co-administration of IL-15 with IL-12 or IL-2 plasmids did not alter the effect of IL-15

Both the CTL (peptide pulsed targets) and DTH response (injection of peptide into footpad) to this peptide was monitored

The Ab response to NNTRKSIRIQRGPGRAFVTIGKIGN was monitored, and IL-15 co-administration resulted in a decrease in the
1gG1/1gG2a ratio

murine(H-2d) [Xin (1999)]

gp160(311-320)

Env() RGPGRAFVTI HIV-1 peptide p18 murine(H-2d) [Villacres &
in vaccinia (vp18) Bergmann(1999)]
or Sindbis (SINp18)
vector

HIV-1 epitope p18 was expressed in two different vaccine vectors and the CTL response was compared in BALB/c mice

Class | tetramer staining showed that up to 13% of the CD8+ splenocytes were p18 speci£c in the acute response using vaccinia, only
4% using Sindbis

vp18 had more gamma IFN secreting splenocytes and activated CD4+ and CD8+ T cells

The overall decline in CD8+ T cells in the transition into memory was 2-3 fold for both vectors

Sindbis virus recombinants induced protective memory cytotoxic T cells, although reduced quantitatively, without vaccinia associated
inmamation and replication 82
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(311-320)

Env() IGPGRARYAR MVA gp160 89.6 murine BALB/c(H- [Belyakov (1998b)]
2D)

Recombinant modifed vaccinia virus Ankara (MVA), an attenuated vaccina which has lost the ability to replicate in mammalian

cells, was used as the live vector for this vaccine study

A single intrarectal mucosal immunization resulted in long lasting mucosal CTL responses and production of proineammatory

cytokines in mucosal sites, indicating that MVA was as effective in inducing mucosal CTL as replicating recombinant vaccinia

gp160(311-320)

Env() IGPGRARYAR HIV peptide murine BALB/c(H- [Belyakov (1998a)]
PCLUS3-1811IB 2D)

HIV protection and mucosal CTL response was studied —an HIV peptide immunogen could protect against gp160 expressing vaccinia

in a murine intrarectal challenge system in which neutralizing Abs did not play a role, demonstrating mucosal CTL at the site of

exposure can be protective

gp160(311-320)

gp120() IGPGRAFYTT B. abortus-peptide murine(H-2D%) [Lapham (1996)]
conjugate
B. abortus-peptide conjugate induced a virus-speci£c CTL response in CD4+ lymphocyte depleted mice

gp160(311-320)

gp160() RGPGRAFVTI rec non-replicating murine(H-2D%) [Bruce (1999)]

adenoviruses
(RAd501 (env)

and RAd46 (rev) or
RAd142 (env+rev))

A good HIV-1 Env immune response using non-replicating adenovirus vectors in BALB/c mice is dependent upon the presence of
the stimulatory tat/rev 5‘splice-donor site sequence and the presence of Rev

Administration of monocistronic RAd501 expressing env and RAd46 expressing rev resulted in a positive CTL response, but required
two immunizations for a CTL response comparable to that induced by the bicistronic virus RAd142

Administration of RAd501 alone gave a low CTL response, but no humoral response, suggesting a lower level of antigen may be
required to stimulate CTL

gp160(311-320)

gp120() IGPGRAFYTT B. abortus-peptide murine(H-2D%) [Lapham (1996)]
conjugate
B. abortus-peptide conjugate induced a virus-speci£c CTL response in CD4+ lymphocyte depleted mice

gp160(311-320)

gp160(318-327 111B) RGPGRAFVTI peptide murine(H-2D%) [Takeshita (1995)]
XGPXRXXXXI are critical for binding, consistent with H-2D¢ motif XGPX(RKH)XXX(X)(LIF)
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(311-320)

Env() RGPGRAFTVTI multi-epitope DNA  murine(H-2D?) [Hanke & McMichael(1999),
vaccine Hanke (1999)]

Vaccinated mice elicited a CTL response to a gene gun-delivered multiepitope vaccine to two epitopes studied that are known to elicit
CTL in mice: SYIPSAEKI from Plasmodium berghei and RGPGRAFTVTI from HIV-1 Env

Different vaccination protocols were tested and it was found that a gene gun mediated delivery followed by an MVA boost was as
good as i. m. immunization followed by a MVA boost — this is advantageous as gene gun delivery requires far less DNA than i.m.
DNA priming

CTL activity was high (60% - 70% specifc lysis at effector target) when vaccinated with a single gene gun immunization and an
MVA boost, and improved with two gene gun vaccinations

gp160(311-320)

gp160(318-327 11IB) RGPGRAFVTI A rapidly degraded  murine(L%) [Tobery & Siliciano(1997)]
form of Env

An HIV-1 Env vaccine was targeted for rapid cytoplasmic degradation

The rapidly degraded form rapidly stimulated CTL to this peptide, faster than the normal vaccinia-env

The rapidly degraded form also stimulated greater specif£c CTL lysis and higher CTLp frequencies than normal Env
Similar results were obtained for a Nef protein designed for rapid degradation

gp160(314-322)

gp120(314-322) GRAFVTIGK no CTL shown human(B27) [Jardetzky (1991)]
Study of peptide binding to HLA-B27
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Table 9: All De£ned Epitopes within the 20mer, regardless of HLA type

HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(308-322)

gp160() RIHIGPGRAFYTTKN Immunization with  human() [Pinto (1999)]
HIV Env peptides

in Montanide ISA
51

e Peptide P18: Eight HIV+ individuals were vaccinated with peptides containing specifc T helper, CTL and Ab epitopes in a Phase |

trial

e Four displayed a 4-fold increase in PCLUS 3-18 MN-specifc T helper responses
e One patient developed a new, sustained P18MN-peptide-specif£c CTL response — the patient‘s HLA haplotype was A2,30; B53,7;

Cw2,4, and anti-HLA A2 antibody did not inhibit the response, suggesting it was not A2

e Patients with low baseline Ab levels developed an increase of neutralizing Ab titers
o No signifcant change was observed in plasma HIV viral loads and CD4 cell counts

gp160(308-322)

gp120() RIHIGPGRAFYTTKN HIV-1 infection chimpanzee() [Lubeck (1997)]

e Epitope-specifc CTL detected in chimpanzees immunized with adenovirus-HIV-1 MN gp160 recombinant
e CTL response may account for protection against subsequent HIV-1 SF2 challenge in a chimpanzee lacking neutralizing antibodies

gp160(308-322)

gp120(315-329 111B)  RIQRGPGRAFVTIGK HIV exposure human() [Pinto (1995)]

e CTL and T helper cell reactivity in healthcare workers exposed to HIV

gp160(308-322)

gp120(313-327 MN)  RIHIGPGRAFYTTKN HIV exposure human() [Pinto (1995)]

e CTL and T helper cell reactivity in healthcare workers exposed to HIV

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK vaccinia I11B gp160  human(All) [Achour (1994)]

e One of 3 HLA type restrictions associated with this peptide

gp160(308-322)

gp120(315-329 BRU) RIQRGPGRAFVTIGK HIV-1 infection human(A2) [Dadaglio (1991)]

e De£ned through blocking CTL activity, and Env deletions

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK HIV-1 infection human(A2) [Clerici (1991)]

o Helper and cytotoxic T cells can be stimulated by this peptide (P18)

gp160(308-322)

gp120(315-329 111B) RIQRGPGRAFVTIGK gp160 vaccinia human(A2, A3) [Achour (1993)]

e Two of 3 HLA type restrictions associated with this peptide

gp160(308-322)

gp120(315-329 I11B)  RIQRGPGRAFVTIGK 1B peptide murine(D%) [Takahashi (1989a)]

e R(8) F(10) MHC/peptide interaction
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(308-322)

gp160(308-322)

gp120(315-329 111B) RIQRGPGRAFVTIGK I1IB peptide murine(D%) [Sastry (1992)]

Free peptide injected into the footpad of a mouse could stimulate speci£c CTL

gp120(315-329 111B) RIQRGPGRAFVTIGK peptide murine(D%) [Ahlers (1997b)]
immunization

PCLUS 3-18MN synthetic peptide vaccine construct contained T1 helper epitope covalently linked to truncated P18 CTL epitope
A substitution in the T1 peptide stimulated an enhanced Th response and class 11 binding speci£city, which in turn enhanced CTL
induction by vaccine

Construct PCLUS 3-18MN is currently in a phase | vaccine clinical trial

gp160(308-322)

gp160(308-322)

gp160(308-322)

gp160(308-322)

gp120(313-327 MN) RIHIGPGRAFYTTKN MN gp160 vaccinia murine(D?) [Takahashi (1989b)]

Y (11 MN) exchange with V(11 I11B) interchanges specifcities

gp120(313-327 111B MN RF) SITKGPGRVIYATGQ RF gp160 vaccinia murine(D?) [Takahashi (1992)]

Comparison of MN, I11B, and RF speci£cities, position 11 is critical

gp120() RIQRGPGRAFVTIGK Pr55 gag-env VLPs murine(H-2%) [Deml (1997)]

Env bound to virus-like particles (VLPs) can elicit a CTL response that is dependent on the amount of Env presented on the VLP

gp120(313-327 MN) RIHIGPGRAFYTTKN DNA immunization murine BALB/c(H-  [Fomsgaard (1998a)]
29)

Enhanced B and CTL responses to the V3 region occur following epidermal immunization by gene gun with a chimeric DNA vaccine
of V3-hepatitis B surface antigen relative to a gp160 plasmid vaccine

gp160(308-322)

gp120(313-327 MN) RIHIGPGRAFYTTKN peptide vaccine murine BALB/c(H- EAghglersj](lg%), Ahlers
2% 1997a

Vaccine constructs containing helper, antibody and CTL peptide epitopes induce strong Th1l, CTL and NAb responses against the
autologous HIV-1 virus

The peptide CTL response was as cross-reactive as one elicited by a vaccinia construct expressing rgp160 MN

GM-CSF and IL-12 were the two cytokines most effective for inducing and boosting CTLs

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK V3:Ty-Virus-like murine(H-2¢) [Layton (1993)]
particles

V3-Ty-Virus-like particles can induce type-speci£c CTL in mice in the absence of adjuvant

87
DEC 2000



HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(308-322)

gp120(315-329 11I1B) RIQRGPGRAFVTIGK vaccinia 111B gp160  murine(H-24-p-%-9) EShira)i](1992), Shirai
1993

e In a murine system multiple class | molecules can present this peptide, called P18, to CTL, including H-2D¢, H-2D?, H-2D¢?, H-2L¢
e The MHC class | molecule D? as well as H-279, were found to present peptides P18 and HP53
e The V-3 usage in T cells showing cross-reaction between these two peptides was conserved for H-2%%?_ but not in H-24

gp160(308-322)

gp160(308-322)

gp120() RIQRGPGRAFVTIGK gag-V3 fusion murine(H-2d) [Griffths (1993)]

Gag-V3 fusion protein immunization elicited V3 CTL response in mice

gp120() RIQRGPGRAFVTIGK DNA vaccine pV1J- murine(H-2d) [Barouch (1998)]
gpl120

This study showed that a response to an HIV-1 DNA vaccine could be either augmented or suppressed by plasmid Cytokine/lg
administration

gp160(308-322)

gp160() RIHIGPGRAFYTTKN DNA vaccine, MN murine BALB/c and [Fomsgaard (1998b)]
gp160 C57/BL6(H-2d and
H-2b)

CTL responses to a primary gene gun vaccination were rapid and strong for several methods of vaccinations: i.m., bupivacaine
pretreatment, cardiotoxin pretreatment or gene gun — the CTL response was more rapid and consistent than the antibody response

gp160(308-322)

gp160() GIHIGPGRAFYAARK HIV-gp160, an Env.  murine(H-2D%) [Morris (2000)]
CTL epitope (E7),
and the mucosal ad-
juvant LT(R192G)

LT(R192G) induces gp160-speci£c serum and mucosal IgG1 and 1gG2a, systemic CTL activity and Th1 and Th2 cytokine responses
upon internasal immunization

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK Intranasal pep- murine(H-2D%) [Porgador (1997)]

tide with cholera
toxin as a mucosal

adjuvant
I11B peptide referred to as R15K
Peptide-speci£c CTLs were induced after in vitro restimulation with peptide-pulsed targets
R15K was superior at inducing CTL compared to the RGPGRAFVTI, in contrast to the £ndings of Nehete et al.
Memory CTL responses were induced

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK Rec vaccinia ex- (H-2D%) [Chiba (1999)]
pressing HIV-1 P18

I11B in an H1 in-
auenza hemagglu-

tinin (HA) gene
cassette
Vaccine was capable of priming P18111B specifc CTL in BALB/c mice, but could not induce a P18111B-specifc antibody response

88
DEC 2000



89
DEC 2000



HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(308-322)

gp120() RIHIGPGRAFYTTKN V3 loop peptides murine(H-2D%) [Casement (1995)]
V3 peptides from MN and SC induce murine CTL that are cross-reactive with diverse strains

gp160(308-322)

gp120(313-327 MN) RIHIGPGRAFYTTKN MN rgp120 with murine(H-2D%) [Newman (1997)]
QS-21 adjuvant
MN vaccine induced CTL reactive with MN, I1I1B and RF vaccinia-expressed Env, but not this peptide

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK I1IB rgp120 with murine(H-2D%) [Newman (1997)]
QS-21 adjuvant
I11B vaccine induced I11B type-speci£c CTL to this peptide (P18), and an additional Env CTL response that was cross-reactive

gp160(308-322)

gp120(315-329) RIQRGPGRAFVTIGK vaccinia 111B gp160  murine(H-2D%) [Takahashi (1988)]
V3 loop CTL response in mice vaccinated with gp160

gp160(308-322)

gp120(315-329) RIQRGPGRAFVTIGK 18I11B peptides murine BALB/c(H- [Fukasawa (1998)]
coated with peptide  2D9)

The peptide RIQRGPGRAFVTIGK was incorporated into liposomes and given as a subcutaneous injection, which induces a MHC

class I restricted CTL response in mice

Liposomes coated with oligomannose show no toxicity and can elicit a potent CTL response upon a single subcutaneous infection,

while non-coated liposomes do not, suggesting that oligomannose may be a good adjuvant for CTL responses

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK rec vaccinia gp160  murine(H-2D%:4, [Shirai (1996)]
H-2%)
Multiple murine MHC can cross-present this epitope (P18) and HP53, DRVIEVVQGAYRAIR, to specifc CTL

gp160(309-317)

gp120(310-318 SF2) IYIGPGRAF HIV-1 infection human(A*2402) [Ikeda-Moore (1997)]

De£ned using reverse immunogenetics — 59 HLA-A*2402 binding peptides were predicted by searching for A*2402 anchors in HIV
proteins (Tyr at 2, and Phe, Leu or lle at the C term) — 53 of the 59 peptides bound A*2402

This peptide induced CTL in 1/4 HIV-1+ people tested

IYIGPGRAF bound to A*2402 strongly, the epitope can be processed in a vaccinia construct and presented — no speci£c CTL clones
were obtained

gp160(310-323)

gp120(315-328 MN) HIGPGRAFYTTKNI vCP205, canary pox murine(H-2D%) [Arp (1999)]
vector, MN gp120
+ Gag/Pro IlIB,
HIV-1 pseudovirion
boost
Epitope p97: HIV-1 pseudovirion boost enhanced the CTL to this epitope in immunized BALB/ ¢ mice as measured by CTL lysis
and IFN gamma production
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gpl160(311-319)

gp120(312-320 SF2) IGPGRAFHT DNA gp120- murine(D%) [Selby (1997)]
plasmid
immunization
Murine CTL response to peptide observed after immunization with DNA plasmid containing HIV-1 (SF2) gp120 gene regulated by
bacteriophage T7 promoter
CTL response required coadministration of rec vaccinia virus expressing T7 RNA polymerase or T7 RNA polymerase soluble protein

gpl160(311-319)

gp120() IGPGRAFHT gpl120(SF2) DNA murine(H-2D%) [Barnett (1997)]
vaccine, rgp120

protein boost
CTL were induced by vaccine, and restimulated in vitro with V3 peptide

DNA vaccine with protein boost stimulated both CTL and antibodies
Strains SF2 (IGPGRAFHT), US4 (IGPGRAFYA), and CM235 (IGPGQVFYR) were tested

gp160(311-320)

gpl160(318-327 11IB) RGPGRAFVTI DNA gp160 plas- Macaca fuscata() [Okuda (1997)]
mid + peptide boost

Murine BALB/c (H-2%) and macaque both showed highest level of CTL vaccine response when a DNA vaccine was boosted with a
peptide including four peptide subtypes of the V3 region, HPG-30 and a fragment of the CD4 binding region

gp160(311-320)

gp120(318-327) RGPGRAFVTI HIV-1 infection human() [Kmieciak (1998)]

Increased CTL response to cells expressing a VV construct AV3 mutant compared with a full-length env gene product
This epitope doesn,,t have A2 anchors, but has features that confer promiscuous A2 binding, which may relate to the inhibitory effect
seen in this paper

gp160(311-320)

Env() RGPGRAFVTI I11B DNA vaccine murine BALB/c() [Lu (1999)]
with MIP-1alpha

expression vector

A MIP-1 alpha expression plasmid increased the CTL response to this DNA vaccine, as well as the T help response, presumably by
the MIP-1 alpha interacting with T lymphocytes and macrophages

gp160(311-320)

gpl160(318-327 11IB) RGPGRAFVTI CTL line from HIV-  human(A*0201) [Alexander-Miller (1996)]
donor

e This immunogenic peptide does not have the known binding motif for A2.1
e The same optimal peptide for this human HLA-A2.1 epitope was observed for a murine H-2 D¢ epitope

gp160(311-320)

gp120(311-320 11IB) RGPGRAFVTI ? human(A*0201) [Brander & Goulder(2001)]
C. Brander notes this is an A*0201 epitope
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(311-320)

gpl160(318-327 111IB) RGPGRAFVTI vaccinia 111B gp160 human(A2) [Achour (1996)]

Individual was immunized with rec vaccinia gp160 111B and boosted with purifed gp160

Lysis only occurs with 111B P18 peptide pulsed onto autologous targets; MN, RF, SIMI P18 peptides fail to stimulate CTL
Restimulating immune cells from gp160 I11B vaccinees with MN, RF, or SIMI P18 did not enhance the MN, RF, or SIMI specifc
CTL response

gp160(311-320)

gp160(318-327 SIMI) MGPKRAFYAT vaccinia SIMI human(A2) [Achour (1996)]
gpl160

Individual was immunized with rec vaccinia gp160 SIMI and boosted with purifed recombinant gp160 SIMI

P18 MN and RF peptides were able to stimulate the HIV-specifc CTL that arose in response to the SIMI vaccination, thus the P18

MN peptide (IGPGRAFYTT) and the P18 RF peptide (KGPGRVIYAT) could cross-react

The P18 111B peptide does not cross-react (RGPGRAFVTI in the epitope region)

gplGO SIMI primed immune cells could generate a signi£cantly broader speci£city when stimulated with P18 MN or P18RF peptides,
ut not P18 I11B

gp160(311-320)

gp160(318-327 I1IB) RGPGRAFVTI I1IB peptide murine(D) [Nehete (1995)]

RGPGRAFVTI was de£ned as the optimal peptide for vaccination, out of RIQRGPGRAFVTIGK
This peptide, in a carrier-free form in Freund’s adjuvant, could stimulate Env speci£c CTL in BALB/c mice

gp160(311-320)

gpl60(318-327 11IB) RGPGRAFVTI I1IB peptide murine(D%) [Takahashi (1993)]
Successful priming with vaccination of peptide pulsed splenic dendritic cells

gp160(311-320)

gpl160(318-327 11IB) RGPGRAFVTI I1IB peptide murine(D%) [Takahashi (1996)]

Exposure of CD8+ CTL to free peptide corresponding to the epitope results in strong inhibition of the CTL response to targets
presensitized with the same peptide

The authors propose this is due to a “self-veto*’, where the CTL is inactivated by a CD8+ cell carrying the appropriate peptide-MHC
complex
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Author Location Sequence Immunogen Species(HLA) References

gp160(311-320)

Env(318-327) RGPGRAFVTI murine(H-2%) [Lopez (2000)]

A series of protease and proteasome inhibitors was used to identify elements of the processing pathway of this epitope, called p18,
both from within Env and from within a chimeric hepatitis B protein which allows proper processing

Lactacystin, a proteasome inhibitor, partially inhibits endogenous processing of p18 epitope suggesting both a proteasome pathway
and an additional pathway can be used

Both TAP dependent and TAP-independent pathways can be used

1,10-phenanthrolin (metallopeptidases inhibitor) blocks epitope presentation demonstrating metalloproteinase processing in the
Tap-dependent pathway

The Tap-independent pathway does not involve processing by metalloproteinases

This epitope is immunodominant in mice, and is presented by multiple human HLA alleles — it as been suggested that the high
processing effciency of this epitope might result in poor presentation of co-expressed epitopes

gp160(311-320)

gp120() RGPGRAFVTI Polyepitope encod-  murine(H-2¢) [Hanke (1998b), Hanke
ing DNA in VVA (1998a)]

This murine epitope was incorporated into a vaccine of CTL epitopes expressed together including 20 HIV epitopes recognized by
humans from 12 HLA types, one murine HIV epitope and three macaque HIV epitopes, delivered in a vaccinia virus Ankara (VVA)

construct L . . . . .
The murine vaccination was more effective at generating CTL when given i.v. rather than i.m.

gp160(311-320)

gp160(318-327 11IB) RGPGRAFVTI Combination pep- murine BALB/c(H- [Hamajima (1997)]
tide vaccine 29)
B cell epitope HGP-30 also serves as a CTL epitope

Vaccine combined HGP-30, V3 loop peptide variants, and CD4 binding site peptide
IL-12 expression plasmid included with the vaccination enhanced the CTL response

gp160(311-320)

gpl60(318-327 111IB) RGPGRAFVTI HIV-1 DNA vac- murine(H-24) [Arai (2000)]
cine (gp160-CMV)

with 8 Br-cAMP as
adjuvant

Low-dosage 8 Br-cAMP given in combination with a DNA vaccine to BALB/c mice increased 1gG and sIgA levels, and enhanced
Th1, Th2 and CTL activity — the adjuvant activity may be mediated by activation of the CMV promotor in the DNA vaccine

gp160(311-320)

gp120(318-327 11IB) RGPGRAFVTI rec vaccinia-gp160  murine(H-2¢) [Goletz (1997)]

Anthrax lethal toxin can deliver proteins to the cytosol of eukaryotic cells
A fusion protein linking the delivery domain of the anthrax protein to gp120 achieved cellular uptake, and gp120 was processed
allowing presentation of this V3 epitope to CTL in vitro
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Author Location Sequence Immunogen Species(HLA) References

gp160(311-320)

gp120(318-327 11IB) RGPGRAFVTI vaccinia I11B gp160  murine(H-2%4P:%) [Shirai (1997)]

Three class | MHC, H-24P% that differ in sequence and serology, cross-present this peptide to T cells of each of the other haplotypes
The amino acids R, F, and | are each critical for strong CTL activity with all three MHC molecules

gp160(311-320)

gp160() RGPGRAFVTI Polyepitope encod-  murine(H-2%17) [Hanke (1998a)]
ing DNA expressed
in modi£ed virus
Ankara (MVA)

DNA vectors

MVA is an attenuated vaccinia that can not replicate in mammalian cells — strings of CTL epitopes were delivered and expressed in a

MVA DNA vector . . I
~ IFN and CTL activity were induced after a single vaccination

An MVA boost enhanced the response

gp160(311-320)

gp160() RGPGRAFVTI Env DNA . murine(H-2d) [Gherardi (2000)]
prime/boost with

IL-12

Induction of HIV-1 specifc CD8 gamma IFN secreting cells was enhanced when IL-12 and Env were given together in a prime,
followed by a VV expressing Env boost

If IL-12 was also delivered as a boost from the viral vector, impairment of the IL-12 effects was noted, indicating that the vaccination
schedule can be a critical parameter for success with DNA and vaccinia vectors used in combination with immunomodulators

The negative effect observed when IL-12 was delivered with the boost involved nitric oxide

gp160(311-320)

Env() RGPGRAFVTI DNA vaccine
pCMV16011IB/REV

with IL-15 and IL-2
or IL-12 expression
plasmids

Intranasal immunization of BALB/c mice with HIV DNA and IL-15 plasmid induced increased Thl and CTL responses
Co-administration of IL-15 with IL-12 or IL-2 plasmids did not alter the effect of IL-15

Both the CTL (peptide pulsed targets) and DTH response (injection of peptide into footpad) to this peptide was monitored

The Ab response to NNTRKSIRIQRGPGRAFVTIGKIGN was monitored, and IL-15 co-administration resulted in a decrease in the
1gG1/1gG2a ratio

murine(H-2d) [Xin (1999)]

gp160(311-320)

Env() RGPGRAFVTI HIV-1 peptide p18 murine(H-2d) [Villacres &
in vaccinia (vp18) Bergmann(1999)]
or Sindbis (SINp18)
vector

HIV-1 epitope p18 was expressed in two different vaccine vectors and the CTL response was compared in BALB/c mice

Class | tetramer staining showed that up to 13% of the CD8+ splenocytes were p18 speci£c in the acute response using vaccinia, only
4% using Sindbis

vp18 had more gamma IFN secreting splenocytes and activated CD4+ and CD8+ T cells

The overall decline in CD8+ T cells in the transition into memory was 2-3 fold for both vectors

Sindbis virus recombinants induced protective memory cytotoxic T cells, although reduced quantitatively, without vaccinia associated
inmamation and replication o4
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Author Location Sequence Immunogen Species(HLA) References

gp160(311-320)

Env() IGPGRARYAR MVA gp160 89.6 murine BALB/c(H- [Belyakov (1998b)]
2D)

Recombinant modifed vaccinia virus Ankara (MVA), an attenuated vaccina which has lost the ability to replicate in mammalian

cells, was used as the live vector for this vaccine study

A single intrarectal mucosal immunization resulted in long lasting mucosal CTL responses and production of proineammatory

cytokines in mucosal sites, indicating that MVA was as effective in inducing mucosal CTL as replicating recombinant vaccinia

gp160(311-320)

Env() IGPGRARYAR HIV peptide murine BALB/c(H- [Belyakov (1998a)]
PCLUS3-1811IB 2D)

HIV protection and mucosal CTL response was studied —an HIV peptide immunogen could protect against gp160 expressing vaccinia

in a murine intrarectal challenge system in which neutralizing Abs did not play a role, demonstrating mucosal CTL at the site of

exposure can be protective

gp160(311-320)

gp120() IGPGRAFYTT B. abortus-peptide murine(H-2D%) [Lapham (1996)]
conjugate
B. abortus-peptide conjugate induced a virus-speci£c CTL response in CD4+ lymphocyte depleted mice

gp160(311-320)

gp160() RGPGRAFVTI rec non-replicating murine(H-2D%) [Bruce (1999)]

adenoviruses
(RAd501 (env)

and RAd46 (rev) or
RAd142 (env+rev))

A good HIV-1 Env immune response using non-replicating adenovirus vectors in BALB/c mice is dependent upon the presence of
the stimulatory tat/rev 5‘splice-donor site sequence and the presence of Rev

Administration of monocistronic RAd501 expressing env and RAd46 expressing rev resulted in a positive CTL response, but required
two immunizations for a CTL response comparable to that induced by the bicistronic virus RAd142

Administration of RAd501 alone gave a low CTL response, but no humoral response, suggesting a lower level of antigen may be
required to stimulate CTL

gp160(311-320)

gp120() IGPGRAFYTT B. abortus-peptide murine(H-2D%) [Lapham (1996)]
conjugate
B. abortus-peptide conjugate induced a virus-speci£c CTL response in CD4+ lymphocyte depleted mice

gp160(311-320)

gp160(318-327 111B) RGPGRAFVTI peptide murine(H-2D%) [Takeshita (1995)]
XGPXRXXXXI are critical for binding, consistent with H-2D¢ motif XGPX(RKH)XXX(X)(LIF)
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gp160(311-320)

Env() RGPGRAFTVTI multi-epitope DNA  murine(H-2D?) [Hanke & McMichael(1999),
vaccine Hanke (1999)]

Vaccinated mice elicited a CTL response to a gene gun-delivered multiepitope vaccine to two epitopes studied that are known to elicit
CTL in mice: SYIPSAEKI from Plasmodium berghei and RGPGRAFTVTI from HIV-1 Env

Different vaccination protocols were tested and it was found that a gene gun mediated delivery followed by an MVA boost was as
good as i. m. immunization followed by a MVA boost — this is advantageous as gene gun delivery requires far less DNA than i.m.
DNA priming

CTL activity was high (60% - 70% specifc lysis at effector target) when vaccinated with a single gene gun immunization and an
MVA boost, and improved with two gene gun vaccinations

gp160(311-320)

gp160(318-327 11IB) RGPGRAFVTI A rapidly degraded  murine(L%) [Tobery & Siliciano(1997)]
form of Env

An HIV-1 Env vaccine was targeted for rapid cytoplasmic degradation

The rapidly degraded form rapidly stimulated CTL to this peptide, faster than the normal vaccinia-env

The rapidly degraded form also stimulated greater specif£c CTL lysis and higher CTLp frequencies than normal Env
Similar results were obtained for a Nef protein designed for rapid degradation

gp160(314-322)

gp120(314-322) GRAFVTIGK no CTL shown human(B27) [Jardetzky (1991)]
Study of peptide binding to HLA-B27
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Table 10: All De£ned Epitopes within the 20mer, regardless of HLA type

HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(308-322)

gp160() RIHIGPGRAFYTTKN Immunization with  human() [Pinto (1999)]
HIV Env peptides

in Montanide ISA
51

e Peptide P18: Eight HIV+ individuals were vaccinated with peptides containing specifc T helper, CTL and Ab epitopes in a Phase |

trial
e Four displayed a 4-fold increase in PCLUS 3-18 MN-specifc T helper responses

e One patient developed a new, sustained P18MN-peptide-specif£c CTL response — the patient‘s HLA haplotype was A2,30; B53,7;
Cw2,4, and anti-HLA A2 antibody did not inhibit the response, suggesting it was not A2

e Patients with low baseline Ab levels developed an increase of neutralizing Ab titers

o No signifcant change was observed in plasma HIV viral loads and CD4 cell counts

gp160(308-322)

gp120() RIHIGPGRAFYTTKN HIV-1 infection chimpanzee() [Lubeck (1997)]

e Epitope-specifc CTL detected in chimpanzees immunized with adenovirus-HIV-1 MN gp160 recombinant
e CTL response may account for protection against subsequent HIV-1 SF2 challenge in a chimpanzee lacking neutralizing antibodies

gp160(308-322)

gpl120(315-329 11IB) RIQRGPGRAFVTIGK HIV exposure human() [Pinto (1995)]
e CTL and T helper cell reactivity in healthcare workers exposed to HIV

gp160(308-322)

gp120(313-327 MN)  RIHIGPGRAFYTTKN HIV exposure human() [Pinto (1995)]
e CTL and T helper cell reactivity in healthcare workers exposed to HIV

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK vaccinia I11B gp160  human(All) [Achour (1994)]
e One of 3 HLA type restrictions associated with this peptide

gp160(308-322)

gp120(315-329 BRU) RIQRGPGRAFVTIGK HIV-1 infection human(A2) [Dadaglio (1991)]
e De£ned through blocking CTL activity, and Env deletions

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK HIV-1 infection human(A2) [Clerici (1991)]
o Helper and cytotoxic T cells can be stimulated by this peptide (P18)

gp160(308-322)

gpl120(315-329 111B) RIQRGPGRAFVTIGK gp160 vaccinia human(A2, A3) [Achour (1993)]
e Two of 3 HLA type restrictions associated with this peptide

gp160(308-322)

gp120(315-329 111B) RIQRGPGRAFVTIGK I1IB peptide murine(D9) [Takahashi (1989a)]
e R(8) F(10) MHC/peptide interaction
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(308-322)

gp160(308-322)

gp120(315-329 111B) RIQRGPGRAFVTIGK I1IB peptide murine(D%) [Sastry (1992)]

Free peptide injected into the footpad of a mouse could stimulate speci£c CTL

gp120(315-329 111B) RIQRGPGRAFVTIGK peptide murine(D%) [Ahlers (1997b)]
immunization

PCLUS 3-18MN synthetic peptide vaccine construct contained T1 helper epitope covalently linked to truncated P18 CTL epitope
A substitution in the T1 peptide stimulated an enhanced Th response and class 11 binding speci£city, which in turn enhanced CTL
induction by vaccine

Construct PCLUS 3-18MN is currently in a phase | vaccine clinical trial

gp160(308-322)

gp160(308-322)

gp160(308-322)

gp160(308-322)

gp120(313-327 MN) RIHIGPGRAFYTTKN MN gp160 vaccinia murine(D?) [Takahashi (1989b)]

Y (11 MN) exchange with V(11 I11B) interchanges specifcities

gp120(313-327 111B MN RF) SITKGPGRVIYATGQ RF gp160 vaccinia murine(D?) [Takahashi (1992)]

Comparison of MN, I11B, and RF speci£cities, position 11 is critical

gp120() RIQRGPGRAFVTIGK Pr55 gag-env VLPs murine(H-2%) [Deml (1997)]

Env bound to virus-like particles (VLPs) can elicit a CTL response that is dependent on the amount of Env presented on the VLP

gp120(313-327 MN) RIHIGPGRAFYTTKN DNA immunization murine BALB/c(H-  [Fomsgaard (1998a)]
29)

Enhanced B and CTL responses to the V3 region occur following epidermal immunization by gene gun with a chimeric DNA vaccine
of V3-hepatitis B surface antigen relative to a gp160 plasmid vaccine

gp160(308-322)

gp120(313-327 MN) RIHIGPGRAFYTTKN peptide vaccine murine BALB/c(H- EAghglersj](lg%), Ahlers
2% 1997a

Vaccine constructs containing helper, antibody and CTL peptide epitopes induce strong Th1l, CTL and NAb responses against the
autologous HIV-1 virus

The peptide CTL response was as cross-reactive as one elicited by a vaccinia construct expressing rgp160 MN

GM-CSF and IL-12 were the two cytokines most effective for inducing and boosting CTLs

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK V3:Ty-Virus-like murine(H-2¢) [Layton (1993)]
particles

V3-Ty-Virus-like particles can induce type-speci£c CTL in mice in the absence of adjuvant
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Author Location Sequence Immunogen Species(HLA) References

gp160(308-322)

gp120(315-329 11I1B) RIQRGPGRAFVTIGK vaccinia 111B gp160  murine(H-24-p-%-9) EShira)i](1992), Shirai
1993

e In a murine system multiple class | molecules can present this peptide, called P18, to CTL, including H-2D¢, H-2D?, H-2D¢?, H-2L¢
e The MHC class | molecule D? as well as H-279, were found to present peptides P18 and HP53
e The V-3 usage in T cells showing cross-reaction between these two peptides was conserved for H-2%%?_ but not in H-24

gp160(308-322)

gp160(308-322)

gp120() RIQRGPGRAFVTIGK gag-V3 fusion murine(H-2d) [Griffths (1993)]

Gag-V3 fusion protein immunization elicited V3 CTL response in mice

gp120() RIQRGPGRAFVTIGK DNA vaccine pV1J- murine(H-2d) [Barouch (1998)]
gpl120

This study showed that a response to an HIV-1 DNA vaccine could be either augmented or suppressed by plasmid Cytokine/lg
administration

gp160(308-322)

gp160() RIHIGPGRAFYTTKN DNA vaccine, MN murine BALB/c and [Fomsgaard (1998b)]
gp160 C57/BL6(H-2d and
H-2b)

CTL responses to a primary gene gun vaccination were rapid and strong for several methods of vaccinations: i.m., bupivacaine
pretreatment, cardiotoxin pretreatment or gene gun — the CTL response was more rapid and consistent than the antibody response

gp160(308-322)

gp160() GIHIGPGRAFYAARK HIV-gp160, an Env.  murine(H-2D%) [Morris (2000)]
CTL epitope (E7),
and the mucosal ad-
juvant LT(R192G)

LT(R192G) induces gp160-speci£c serum and mucosal IgG1 and 1gG2a, systemic CTL activity and Th1 and Th2 cytokine responses
upon internasal immunization

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK Intranasal pep- murine(H-2D%) [Porgador (1997)]

tide with cholera
toxin as a mucosal

adjuvant
I11B peptide referred to as R15K
Peptide-speci£c CTLs were induced after in vitro restimulation with peptide-pulsed targets
R15K was superior at inducing CTL compared to the RGPGRAFVTI, in contrast to the £ndings of Nehete et al.
Memory CTL responses were induced

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK Rec vaccinia ex- (H-2D%) [Chiba (1999)]
pressing HIV-1 P18

I11B in an H1 in-
auenza hemagglu-

tinin (HA) gene
cassette
Vaccine was capable of priming P18111B specifc CTL in BALB/c mice, but could not induce a P18111B-specifc antibody response
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(308-322)

gp120() RIHIGPGRAFYTTKN V3 loop peptides murine(H-2D%) [Casement (1995)]
V3 peptides from MN and SC induce murine CTL that are cross-reactive with diverse strains

gp160(308-322)

gp120(313-327 MN) RIHIGPGRAFYTTKN MN rgp120 with murine(H-2D%) [Newman (1997)]
QS-21 adjuvant
MN vaccine induced CTL reactive with MN, I1I1B and RF vaccinia-expressed Env, but not this peptide

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK I1IB rgp120 with murine(H-2D%) [Newman (1997)]
QS-21 adjuvant
I11B vaccine induced I11B type-speci£c CTL to this peptide (P18), and an additional Env CTL response that was cross-reactive

gp160(308-322)

gp120(315-329) RIQRGPGRAFVTIGK vaccinia 111B gp160  murine(H-2D%) [Takahashi (1988)]
V3 loop CTL response in mice vaccinated with gp160

gp160(308-322)

gp120(315-329) RIQRGPGRAFVTIGK 18I11B peptides murine BALB/c(H- [Fukasawa (1998)]
coated with peptide  2D9)

The peptide RIQRGPGRAFVTIGK was incorporated into liposomes and given as a subcutaneous injection, which induces a MHC

class I restricted CTL response in mice

Liposomes coated with oligomannose show no toxicity and can elicit a potent CTL response upon a single subcutaneous infection,

while non-coated liposomes do not, suggesting that oligomannose may be a good adjuvant for CTL responses

gp160(308-322)

gp120(315-329 11IB) RIQRGPGRAFVTIGK rec vaccinia gp160  murine(H-2D%:4, [Shirai (1996)]
H-2%)
Multiple murine MHC can cross-present this epitope (P18) and HP53, DRVIEVVQGAYRAIR, to specifc CTL

gp160(309-317)

gp120(310-318 SF2) IYIGPGRAF HIV-1 infection human(A*2402) [Ikeda-Moore (1997)]

De£ned using reverse immunogenetics — 59 HLA-A*2402 binding peptides were predicted by searching for A*2402 anchors in HIV
proteins (Tyr at 2, and Phe, Leu or lle at the C term) — 53 of the 59 peptides bound A*2402

This peptide induced CTL in 1/4 HIV-1+ people tested

IYIGPGRAF bound to A*2402 strongly, the epitope can be processed in a vaccinia construct and presented — no speci£c CTL clones
were obtained

gp160(310-323)

gp120(315-328 MN) HIGPGRAFYTTKNI vCP205, canary pox murine(H-2D%) [Arp (1999)]
vector, MN gp120
+ Gag/Pro IlIB,
HIV-1 pseudovirion
boost
Epitope p97: HIV-1 pseudovirion boost enhanced the CTL to this epitope in immunized BALB/ ¢ mice as measured by CTL lysis
and IFN gamma production
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gpl160(311-319)

gp120(312-320 SF2) IGPGRAFHT DNA gp120- murine(D%) [Selby (1997)]
plasmid
immunization
Murine CTL response to peptide observed after immunization with DNA plasmid containing HIV-1 (SF2) gp120 gene regulated by
bacteriophage T7 promoter
CTL response required coadministration of rec vaccinia virus expressing T7 RNA polymerase or T7 RNA polymerase soluble protein

gpl160(311-319)

gp120() IGPGRAFHT gpl120(SF2) DNA murine(H-2D%) [Barnett (1997)]
vaccine, rgp120

protein boost
CTL were induced by vaccine, and restimulated in vitro with V3 peptide

DNA vaccine with protein boost stimulated both CTL and antibodies
Strains SF2 (IGPGRAFHT), US4 (IGPGRAFYA), and CM235 (IGPGQVFYR) were tested

gp160(311-320)

gpl160(318-327 11IB) RGPGRAFVTI DNA gp160 plas- Macaca fuscata() [Okuda (1997)]
mid + peptide boost

Murine BALB/c (H-2%) and macaque both showed highest level of CTL vaccine response when a DNA vaccine was boosted with a
peptide including four peptide subtypes of the V3 region, HPG-30 and a fragment of the CD4 binding region

gp160(311-320)

gp120(318-327) RGPGRAFVTI HIV-1 infection human() [Kmieciak (1998)]

Increased CTL response to cells expressing a VV construct AV3 mutant compared with a full-length env gene product
This epitope doesn,,t have A2 anchors, but has features that confer promiscuous A2 binding, which may relate to the inhibitory effect
seen in this paper

gp160(311-320)

Env() RGPGRAFVTI I11B DNA vaccine murine BALB/c() [Lu (1999)]
with MIP-1alpha

expression vector

A MIP-1 alpha expression plasmid increased the CTL response to this DNA vaccine, as well as the T help response, presumably by
the MIP-1 alpha interacting with T lymphocytes and macrophages

gp160(311-320)

gpl160(318-327 11IB) RGPGRAFVTI CTL line from HIV-  human(A*0201) [Alexander-Miller (1996)]
donor

e This immunogenic peptide does not have the known binding motif for A2.1
e The same optimal peptide for this human HLA-A2.1 epitope was observed for a murine H-2 D¢ epitope

gp160(311-320)

gp120(311-320 11IB) RGPGRAFVTI ? human(A*0201) [Brander & Goulder(2001)]
C. Brander notes this is an A*0201 epitope
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Author Location Sequence Immunogen Species(HLA) References

gp160(311-320)

gpl160(318-327 111IB) RGPGRAFVTI vaccinia 111B gp160 human(A2) [Achour (1996)]

Individual was immunized with rec vaccinia gp160 111B and boosted with purifed gp160

Lysis only occurs with 111B P18 peptide pulsed onto autologous targets; MN, RF, SIMI P18 peptides fail to stimulate CTL
Restimulating immune cells from gp160 I11B vaccinees with MN, RF, or SIMI P18 did not enhance the MN, RF, or SIMI specifc
CTL response

gp160(311-320)

gp160(318-327 SIMI) MGPKRAFYAT vaccinia SIMI human(A2) [Achour (1996)]
gpl160

Individual was immunized with rec vaccinia gp160 SIMI and boosted with purifed recombinant gp160 SIMI

P18 MN and RF peptides were able to stimulate the HIV-specifc CTL that arose in response to the SIMI vaccination, thus the P18

MN peptide (IGPGRAFYTT) and the P18 RF peptide (KGPGRVIYAT) could cross-react

The P18 111B peptide does not cross-react (RGPGRAFVTI in the epitope region)

gplGO SIMI primed immune cells could generate a signi£cantly broader speci£city when stimulated with P18 MN or P18RF peptides,
ut not P18 I11B

gp160(311-320)

gp160(318-327 I1IB) RGPGRAFVTI I1IB peptide murine(D) [Nehete (1995)]

RGPGRAFVTI was de£ned as the optimal peptide for vaccination, out of RIQRGPGRAFVTIGK
This peptide, in a carrier-free form in Freund’s adjuvant, could stimulate Env speci£c CTL in BALB/c mice

gp160(311-320)

gpl60(318-327 11IB) RGPGRAFVTI I1IB peptide murine(D%) [Takahashi (1993)]
Successful priming with vaccination of peptide pulsed splenic dendritic cells

gp160(311-320)

gpl160(318-327 11IB) RGPGRAFVTI I1IB peptide murine(D%) [Takahashi (1996)]

Exposure of CD8+ CTL to free peptide corresponding to the epitope results in strong inhibition of the CTL response to targets
presensitized with the same peptide

The authors propose this is due to a “self-veto*’, where the CTL is inactivated by a CD8+ cell carrying the appropriate peptide-MHC
complex
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(311-320)

Env(318-327) RGPGRAFVTI murine(H-2%) [Lopez (2000)]

A series of protease and proteasome inhibitors was used to identify elements of the processing pathway of this epitope, called p18,
both from within Env and from within a chimeric hepatitis B protein which allows proper processing

Lactacystin, a proteasome inhibitor, partially inhibits endogenous processing of p18 epitope suggesting both a proteasome pathway
and an additional pathway can be used

Both TAP dependent and TAP-independent pathways can be used

1,10-phenanthrolin (metallopeptidases inhibitor) blocks epitope presentation demonstrating metalloproteinase processing in the
Tap-dependent pathway

The Tap-independent pathway does not involve processing by metalloproteinases

This epitope is immunodominant in mice, and is presented by multiple human HLA alleles — it as been suggested that the high
processing effciency of this epitope might result in poor presentation of co-expressed epitopes

gp160(311-320)

gp120() RGPGRAFVTI Polyepitope encod-  murine(H-2¢) [Hanke (1998b), Hanke
ing DNA in VVA (1998a)]

This murine epitope was incorporated into a vaccine of CTL epitopes expressed together including 20 HIV epitopes recognized by
humans from 12 HLA types, one murine HIV epitope and three macaque HIV epitopes, delivered in a vaccinia virus Ankara (VVA)

construct L . . . . .
The murine vaccination was more effective at generating CTL when given i.v. rather than i.m.

gp160(311-320)

gp160(318-327 11IB) RGPGRAFVTI Combination pep- murine BALB/c(H- [Hamajima (1997)]
tide vaccine 29)
B cell epitope HGP-30 also serves as a CTL epitope

Vaccine combined HGP-30, V3 loop peptide variants, and CD4 binding site peptide
IL-12 expression plasmid included with the vaccination enhanced the CTL response

gp160(311-320)

gpl60(318-327 111IB) RGPGRAFVTI HIV-1 DNA vac- murine(H-24) [Arai (2000)]
cine (gp160-CMV)

with 8 Br-cAMP as
adjuvant

Low-dosage 8 Br-cAMP given in combination with a DNA vaccine to BALB/c mice increased 1gG and sIgA levels, and enhanced
Th1, Th2 and CTL activity — the adjuvant activity may be mediated by activation of the CMV promotor in the DNA vaccine

gp160(311-320)

gp120(318-327 11IB) RGPGRAFVTI rec vaccinia-gp160  murine(H-2¢) [Goletz (1997)]

Anthrax lethal toxin can deliver proteins to the cytosol of eukaryotic cells
A fusion protein linking the delivery domain of the anthrax protein to gp120 achieved cellular uptake, and gp120 was processed
allowing presentation of this V3 epitope to CTL in vitro
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(311-320)

gp120(318-327 11IB) RGPGRAFVTI vaccinia I11B gp160  murine(H-2%4P:%) [Shirai (1997)]

Three class | MHC, H-24P% that differ in sequence and serology, cross-present this peptide to T cells of each of the other haplotypes
The amino acids R, F, and | are each critical for strong CTL activity with all three MHC molecules

gp160(311-320)

gp160() RGPGRAFVTI Polyepitope encod-  murine(H-2%17) [Hanke (1998a)]
ing DNA expressed
in modi£ed virus
Ankara (MVA)

DNA vectors

MVA is an attenuated vaccinia that can not replicate in mammalian cells — strings of CTL epitopes were delivered and expressed in a

MVA DNA vector . . I
~ IFN and CTL activity were induced after a single vaccination

An MVA boost enhanced the response

gp160(311-320)

gp160() RGPGRAFVTI Env DNA . murine(H-2d) [Gherardi (2000)]
prime/boost with

IL-12

Induction of HIV-1 specifc CD8 gamma IFN secreting cells was enhanced when IL-12 and Env were given together in a prime,
followed by a VV expressing Env boost

If IL-12 was also delivered as a boost from the viral vector, impairment of the IL-12 effects was noted, indicating that the vaccination
schedule can be a critical parameter for success with DNA and vaccinia vectors used in combination with immunomodulators

The negative effect observed when IL-12 was delivered with the boost involved nitric oxide

gp160(311-320)

Env() RGPGRAFVTI DNA vaccine
pCMV16011IB/REV

with IL-15 and IL-2
or IL-12 expression
plasmids

Intranasal immunization of BALB/c mice with HIV DNA and IL-15 plasmid induced increased Thl and CTL responses
Co-administration of IL-15 with IL-12 or IL-2 plasmids did not alter the effect of IL-15

Both the CTL (peptide pulsed targets) and DTH response (injection of peptide into footpad) to this peptide was monitored

The Ab response to NNTRKSIRIQRGPGRAFVTIGKIGN was monitored, and IL-15 co-administration resulted in a decrease in the
1gG1/1gG2a ratio

murine(H-2d) [Xin (1999)]

gp160(311-320)

Env() RGPGRAFVTI HIV-1 peptide p18 murine(H-2d) [Villacres &
in vaccinia (vp18) Bergmann(1999)]
or Sindbis (SINp18)
vector

HIV-1 epitope p18 was expressed in two different vaccine vectors and the CTL response was compared in BALB/c mice

Class | tetramer staining showed that up to 13% of the CD8+ splenocytes were p18 speci£c in the acute response using vaccinia, only
4% using Sindbis

vp18 had more gamma IFN secreting splenocytes and activated CD4+ and CD8+ T cells

The overall decline in CD8+ T cells in the transition into memory was 2-3 fold for both vectors

Sindbis virus recombinants induced protective memory cytotoxic T cells, although reduced quantitatively, without vaccinia associated
inmamation and replication 106
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Author Location Sequence Immunogen Species(HLA) References

gp160(311-320)

Env() IGPGRARYAR MVA gp160 89.6 murine BALB/c(H- [Belyakov (1998b)]
2D)

Recombinant modifed vaccinia virus Ankara (MVA), an attenuated vaccina which has lost the ability to replicate in mammalian

cells, was used as the live vector for this vaccine study

A single intrarectal mucosal immunization resulted in long lasting mucosal CTL responses and production of proineammatory

cytokines in mucosal sites, indicating that MVA was as effective in inducing mucosal CTL as replicating recombinant vaccinia

gp160(311-320)

Env() IGPGRARYAR HIV peptide murine BALB/c(H- [Belyakov (1998a)]
PCLUS3-1811IB 2D)

HIV protection and mucosal CTL response was studied —an HIV peptide immunogen could protect against gp160 expressing vaccinia

in a murine intrarectal challenge system in which neutralizing Abs did not play a role, demonstrating mucosal CTL at the site of

exposure can be protective

gp160(311-320)

gp120() IGPGRAFYTT B. abortus-peptide murine(H-2D%) [Lapham (1996)]
conjugate
B. abortus-peptide conjugate induced a virus-speci£c CTL response in CD4+ lymphocyte depleted mice

gp160(311-320)

gp160() RGPGRAFVTI rec non-replicating murine(H-2D%) [Bruce (1999)]

adenoviruses
(RAd501 (env)

and RAd46 (rev) or
RAd142 (env+rev))

A good HIV-1 Env immune response using non-replicating adenovirus vectors in BALB/c mice is dependent upon the presence of
the stimulatory tat/rev 5‘splice-donor site sequence and the presence of Rev

Administration of monocistronic RAd501 expressing env and RAd46 expressing rev resulted in a positive CTL response, but required
two immunizations for a CTL response comparable to that induced by the bicistronic virus RAd142

Administration of RAd501 alone gave a low CTL response, but no humoral response, suggesting a lower level of antigen may be
required to stimulate CTL

gp160(311-320)

gp120() IGPGRAFYTT B. abortus-peptide murine(H-2D%) [Lapham (1996)]
conjugate
B. abortus-peptide conjugate induced a virus-speci£c CTL response in CD4+ lymphocyte depleted mice

gp160(311-320)

gp160(318-327 111B) RGPGRAFVTI peptide murine(H-2D%) [Takeshita (1995)]
XGPXRXXXXI are critical for binding, consistent with H-2D¢ motif XGPX(RKH)XXX(X)(LIF)
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Author Location Sequence Immunogen Species(HLA) References

gp160(311-320)

Env() RGPGRAFTVTI multi-epitope DNA  murine(H-2D?) [Hanke & McMichael(1999),
vaccine Hanke (1999)]

Vaccinated mice elicited a CTL response to a gene gun-delivered multiepitope vaccine to two epitopes studied that are known to elicit
CTL in mice: SYIPSAEKI from Plasmodium berghei and RGPGRAFTVTI from HIV-1 Env

Different vaccination protocols were tested and it was found that a gene gun mediated delivery followed by an MVA boost was as
good as i. m. immunization followed by a MVA boost — this is advantageous as gene gun delivery requires far less DNA than i.m.
DNA priming

CTL activity was high (60% - 70% specifc lysis at effector target) when vaccinated with a single gene gun immunization and an
MVA boost, and improved with two gene gun vaccinations

gp160(311-320)

gp160(318-327 11IB) RGPGRAFVTI A rapidly degraded  murine(L%) [Tobery & Siliciano(1997)]
form of Env

An HIV-1 Env vaccine was targeted for rapid cytoplasmic degradation

The rapidly degraded form rapidly stimulated CTL to this peptide, faster than the normal vaccinia-env

The rapidly degraded form also stimulated greater specif£c CTL lysis and higher CTLp frequencies than normal Env
Similar results were obtained for a Nef protein designed for rapid degradation

gp160(314-322)

gp120(314-322) GRAFVTIGK no CTL shown human(B27) [Jardetzky (1991)]
Study of peptide binding to HLA-B27
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pP2p7/plp6 CTL Map
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Protease CTL Map
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[Achour (1996)] A. Achour, F. Bex, P. Hermans, A. Burny, & D. Zagury.

A3 Induction of anti-gp160 cytotoxic T cells cross-reacting with various V3 loop
P18 peptides in human immunode£ciency virus type 1 envelope-immunized
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